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Winners in Modern Plastics’ Fourth 
Annual Competition will be pictured 
and described in our November issue 
and readers are cordially invited to 
visit the 26th floor of the Chanin 
Building, 122 East 42nd Street, New 
York, N. Y., where all entries are on 
exhibit until December. There will 
be an important article in the Techni- 
cal Section of the November issue 
on the subject of Cold Flow, written 
by C. H. Penning and L. W. A. Meyer 
of the Tennessee Eastman Corp. A 
discussion of the possibilities of 
Crystaplem, the new French method 
of meldirig celiulose acetate ir, plaster 
moids, will slso be irciuded in: this 
forthcoming issue. 
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Product Development in which plastic materials 
contribute conspicuous characteristics toward suc- 
cessful and satisfying service has reached an ad- 
vanced position in our daily lives. In an effort 
to point out just how broadly these materials 
serve our requirements, both in industrial and 
commonplace applications, we have grouped the 
following pictorial pages with brief descriptive 


comment to indicate the well established trend. 
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INDUSTRY, NATURALLY, CONSUMES A GREAT 


quantity of plastic product8 as well as producing them 


for consumer use. Laminated plastics, because of 
their ability to resist wear, abrasion, moisture, etc., are 
used as gears (3,7). They are quiet in operation, may 
be lubricated with water, and possess many attributes 
which recommend them to such service. Textile ma- 
chinery (2, 4) employs such materials where great 
strength and a perfectly smooth surface are required. 
Plastic materials are also used as extremely efficient 
insulation (8, molded; 12, laminated). ‘Transparency 
and resistance to grease and oils, make certain plastics 
highly desirable for electrical (9) and mechanical (1, 6, 
11) casings and handles. Small machine and other 
tools (5, 10) employ plastics as housings because the 
material serves as insulation and provides a smooth, 


easy and lasting grip of excellent appearance. 











SINCE THE TURN OF THE CENTURY WHEN 
celluloid wind and rain curtains first darkened the 
interior of the horseless carriage, plastics in one form or 
another have found increasing usage in the manufac- 


ture of motor cars. Through laminated gears, they 


provide noiseless and trouble-free timing mechanism. 


And through modern methods of injection and com- 
pression molding and automatic finishing operations, 
they contribute to the electrical (10), mechanical 
(1, 2, 5, 6, 8), and decorative (3, 4, 7, 9, 11) perfection 
of the present-day automobile. Chrysler Corp., a 
leading exponent in the use of plastics in automotive 
manufacture, assembles visual displays (2) of the 
various plastic parts for each of the cars it makes, for 
engineering and sales reference in the home office. 
That plastics are no longer considered tawdry as auto- 
motive decoration is evidenced by the Packard in- 
strument panel (3) used on a special show car for the 
World’s Fair, which also appears on production models 


in the higher brackets of retail prices. 











FOUNTAIN PENS (4, 6), CARD INDEX BOXES, 


dictaphone and typewriter parts (3), calendars, ash- 


trays and desk memoranda boxes (7) of plastic material 
are familiar equipment in any modern office. Tele- 
phones, of course, are made of molded phenolics and 
acetates—have been for a long time. Typewriter keys 
and adding machine keys (9) are invariably made of 
plastics, usually injection molded of cellulose acetate 
compound. More recently, however, business ma- 
chines (10) have appeared in business-like plastic hous- 
ings which give them a smart, efficient appearance with 
a surface that remains unscratched through many years 
of constant service. Likewise, sales registers (1, 8) have 
been lightened in weight as well as in color through the 
adoption of a molded plastic case. Thermometers and 
humidity indicators (5) are more in keeping with mod- 
ern affairs in a smart housing of plastic material. 
Even office chair legs (2) enjoy the protective benefits 
of a molded scuff plate, and casters are frequently 


molded from phenolic materials. 








THERE ARE MANY PLACES IN THE HOME 
where plastics have become indispensable. They 
have replaced other materials which rendered less 
permanent service and at the same time, they have 
improved the appearance of commonplace things by 
providing cheerful color and a lasting surface which 
doesn’t chip, dent, nor wear off. Radios (1), for ex- 
ample, with reception qualities of higher priced sets, 
have been made available at low cost because their 
housings are molded from plastic materials. Ash- 
trays (2), brushes of every sort (3, 10), lamp shades and 
reflectors (4, 5), clocks (6), colored telephones (11), 
sewing baskets (8), and other transparent containers 
for hats, gloves, etc., door knobs (9) and cabinet hard- 
ware (7) all benefit through the continued research and 
perfection of plastic molding compounds of one type or 
another. The Hammond organ (12) employs plastics 
for both light and dark keys. They do not yellow 


with age. Even the panels of the instrument case are 


bonded for permanence with phenolic resin film. 
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THE JOY OF LIVING AND ENTERTAINING IN 
this modern age has been accented by the introduction 


of more pleasing and useful utensils. Industrial de- 


signers, with a flair for hospitality and an appreciation 


of drama in presentation, have used modern plastics 
for utility as well as to obtain their decorative ends. 
Cast resins, for example, are commonly used as decora- 
tive handles on coffee sets (1), tableware (3) and carv- 
ing sets (12). They are also used on the strictly utili- 
tarian items in Fig. 7. These are machined from solid 
rods or semi-shaped pieces which are simple and eco- 
nomical to manufacture. Molded handles for pots 
and pans (2), transparent coffee makers (6) and tea- 
kettles (8) are made of heat-resisting materials which 
look well and last a long time. The coffee maker (5) 
is equipped with cold molded handles and knobs—the 
most heat-resistant of all plastic materials. Coasters 
(4), napkin holders (10, 11) and the head of your 


Sparklets siphon (9) are plastic as well. 
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BAR AND TABLE TOPS (1), AND WINDOW SILLS 
(5) have long been made with laminated materials be- 


cause they withstand continuous cleaning, resist food 
and beverage stains, and can be made impervious to 
cigaret burns. Recently, the vogue of laminating rare 
woods has advanced in favor with interior designers as 
well as with architects because in the process of lamina- 
tion with plastic materials, these woods achieve perma- 
nent protection for their decorative surfaces. For ex- 
ample, the room in Fig. 2 has bisque paneled walls with 
curly maple paneling below—all laminated. Table and 
bureau tops in the Royal Suite of the Hotel Vancouver 
at Vancouver, B. C. (3, 4, 6) are laminated real wood. 
Lamps, of course, are using plastics more and more. 
Some are all plastic (8) including the shades; others 
use woven wood laminated with cellulose acetate or 
urea (7) for a shade. The clear acrylic resins are like 
putty in the hands of an experienced decorator. He 
bends huge sheets into delightful coffee tables (9, 10), 
combining these understructures with glass tops or 


tops of the same plastic material. 
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PLASTICS ARE GAME ENOUGH TO ENTER 
into most sports and like all champions, after they have 
proved their worth, have achieved universal approval. 
Their most recent entry into sports is in the form of a 
gun stock (1) where cellulose acetate material, specially 
mottled or burled to look like walnut, provides a sure 
and sturdy grip of exceptional resilience and long wear. 
Hunting knife handles (2), trigger guards and other 
rifle parts (3), and golf ferrules (10) indicate their varied 
progress in the field of sports. Fishing equipment has 
long employed plastic materials, both acetate and 
phenolics, for reels (7), spoons, bobs (9), synthetic bait 
and (8) transparent boxes for flies and hooks. Cam- 
eras (4, 5, 6) and sports glasses (11) have been materially 
improved through the use of plastic materials. Hel- 
mets for ball players (12) have recently been added to 


those already in use by miners, firemen and police. 
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AND SOIT GOES—THROUGH EVERY ACTIVITY 
in our normal lives we encounter plastics. We find 
them serving us more efficiently than the materials 
they have replaced. We call them composition, artifi- 
cial this or that—but whatever their complicated chemi- 


cal makeups may be, they are all plastics and you will 





find them explained in greater detail throughout this 







book. As a last glimpse of miscellaneous uses we pic- 





ture a pipe (1) with stem and bow! of plastics, cigaret 







holders (2), swagger sticks of colorful cast resin (3), 
vanities (4), combination brush and comb (5) in a 
transparent case, a molded spectacle case (7) and 


finally—tableware (6) for aristocratic pups. 
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Model 166 Martin Bomber equipped with transparent sheet Plexiglas cockpit enclosure. The material, which weighs 


less than half as much as glass, allows perfect vision in all directions yet will not shatter in a crash or forced landing 


ACRYLIC RESINS 


by D. S. FREDERICK* 


THE RESINOUS PRODUCTS OBTAINED BY THE 
polymerization of the monomeric derivatives of acrylic 
acid are known as the acrylic resins. This group in- 
cludes acrylic and methacrylic acids, their esters, amides, 
salts, halides, and nitriles. From a commercial! stand- 
point the esters are of most importance at the present 
time. Several investigators experimented with acrylic 
acid derivatives prior to 1900, but the industrial develop- 
ment of these resins was due mainly to the research of 
Dr. Octo Réhm, of Darmstadt, Germany, whose original 
publication on this subject appeared in 1901. In 1931 
acrylic resins were first made available in commercial 
quantities in this country. 


Chemistry of their formation 


The structural formula of acrylic acid is CH»=—CH— 
COOK and that of its widely used alpha-methy] deriva- 
tive (methacrylic acid) is CHy==-C(CH;)—COOH. The 
reactions involved in the synthesis of acrylic acid esters, 
starting with ethylene chlorohydrin, may be represented 
as follows: 


1. CHsOH.CH,CIl+NaCN — CH,OH.CH;CN+NaCl 


2, CHsOH.CH;CN+ROH+H,SO, — 
CHy==CH—COOR+ NH,HSO, 





* Rohm & Hees Co. 
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Esters of methacrylic acid are conveniently prepared by 
converting acetone cyanohydrin into alpha-hydroxyiso- 
butyric acid esters and dehydrating the hydroxy ester. 
The esters of both acrylic and methacrylic acids polym- 
erize under the influence of heat, light, oxygen, and 
oxygen-yielding substances, for example, sodium per- 
oxide, hydrogen peroxide, and benzoyl peroxide. The 


The cover on this HFA Relay is molded from 
transparent Crystalite by General Electric Co. to 
provide a clear view of the interior mechanism 

















mechanism of the polymerization of polyacrylates is be- 
lieved to be similar to that of other compounds contain- 
ing vinyl groups. The usual conception of the structure 
of these resins is that they exist as chains of various 
lengths formed by the linking together of the original 
monomeric molecules. 


General characteristics 

Acrylic resins varying from soft, sticky semi-liquids to 
hard, tough, thermoplastic solids can be prepared with- 
out the use of plasticizers. Hence the acrylic resins are 
not handicapped by the disadvantages which the cus- 
tomary use of a plasticizer introduces. 

The compatibility of these resins with other synthetic 
polymers and with natural resins is limited. Many of 
the acrylic polymers are rather unexpectedly incompat- 
ible with each other. However, desirable variations in 
the properties of these resins can be achieved by copolym- 
erization of the various monomers. 

Acrylic resins as binders for wood, metals, textiles, 
rubber, glass, and other materials offer the advantages of 
freedom from bacterial and fungous deterioration, and 
afford the possibility of a colorless transparent bond. 
The elasticity and extensibility of the acrylic adhesives 
permit their use where the bonded assemblies are subject 
to flexure and elongation. 

In the textile field, aqueous dispersions of the acrylic 
polymers are used as permanent finishes, stiffening and 
increasing the tensile strength and wear resistance of the 
impregnated fabrics. They do not require baking, are 
wash fast, and give stiffness and shearness to a fabric. 
The acrylic resins are also widely used as coatings for 
metal and finishes for leather. 

The most important of the acrylic resins used in thak- 
ing cast sheets is polymethyl methacrylate. The air- 
craft industry has found these sheets particularly well 


adapted to its requirements, because of their lightness, 
weathering resistance, and clarity, and therefore employs 
them in landing light covers, gun turrets, and cockpit 
enclosures in addition to the more common windshield 
and window applications. 

As the basic resin is crystal clear, it is possible by add- 
ing pigments and dyes to produce compression and injec- 
tion molding powders having any shade or color and anv 
degree of opacity. 


Developments during 1939 


The use of these resins expanded into five relatively 
new fields during the past year; namely, lenses, dentures, 
highway reflectors, signs, and displays. 

Methyl methacrylate is probably the nearest approach 
to organic glass thus far developed. Its optical proper- 
ties make it suitable for spectacle lenses, camera lenses, 
magnifying glasses, and protective goggles. Spectacle 
lenses are now being made to prescription by molding. 
It is estimated that 900 molds will supply the require- 
ments of 98 percent of the prescriptions. 

A denture material made of this type of resin has met 
with a very favorable reception in the dental profession. 
In addition to being readily pigmented to simulate the 
color of the mouth tissues and possessing the necessary 
toughness and resistance to water, acids, and alkalies, 
the temperature range in which it can be satisfactorily 
formed in the plaster molds employed in the dental 
laboratories is not as restricted as it is for the other syn- 
thetic resins in current use for the same purpose. 

A new and promising application of the acrylic resins 
is as molded reflectors in a system of indirect highway 
lighting. The reflectors are pressed from colorless trans- 
parent methyl methacrylate resin and are 1°/s inches in 
diameter. They are assembled in a pressed metal hous- 
ing to form a double facing marker which is snap-locked 


Acrylic resins are sometimes cast, sometimes molded by compression or injection. 


The fascinating walking-sticks at the left are cast Lucite fabricated by Ortho Plastic 


Novelties, Inc. The transparent cover on the Berg-Johnson box (right) is molded Lucite 
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to the top of an angle iron post. The motorist provides 
his own light from his headlights which strikes the re- 
flectors and is returned as a narrow beam of brilliant il- 
lumination from relatively long distances. 

The transparency of the acrylic resins makes possible 
the phenomenon of edge-lighting; that is, light entering 
one edge will leave the opposite edge almost undimin- 
ished—even though the material is bent or curved—un- 
less the surface is carved or sand-blasted. This property 
has found application in the sign industry where de- 
signers have found they can obtain novel effects by heat- 
ing and shaping letters from the thermoplastic sheets or 
bars, and then lighting from one edge. When the sur- 
faces of the letters are sand-blasted, they stand out in 
glowing relief. A different effect may be obtained by 
carving a design on the surface of a sheet illuminated 
from one edge. The design is brightly lit, the surface 
almost invisible. 

Since sheets, bars, and rods may be machined to various 
shapes and bent when heated into any desired curve, the 
material has been used in display fixtures which, because 
of their transparency, can show merchandise to good 
advantage without detracting from it. In the display 
field it has also been used in fabricating a transparent 
automobile which showed the motor and chassis construc- 
tion, a transparent cabinet for a demonstration television 
set, and a transparent model house which made details of 
““hidden"’ plumbing easily visible. 


Methods of fabrication 
Casting: Monomers are mobile liquids which polym- 
erize upon heating in the presence of a catalyst. 
Molding: Compression molding conditions are 285 
deg. to 360 deg. F. and 1500 to s000 Ibs. per sq. in. The 


resins are thermoplastic and hence require chilling in the 
mold. Injection molding conditions are 325 deg. to 425 
deg. F. and 3000 to 30,000 Ibs. per sq. inch. 

Forming: Sheets, bars, and rods may be shaped to 
specifications at temperatures of about 180 deg. to 250 
deg. F., using simple forms. 


Forms available 


Cast sheets up to 45 in. by 65 in. in plane and formed 
shapes 

Compression molding powder 

Injection molding powder 

Cast rods 

Granular solids 

Solutions in organic solvents 

Aqueous emulsions 


Typical applications 


Airplane windshields Illuminating accessories 
Decorative articles Laminated glass interlayer 
Lenses Protective coatings 
Dentures Adhesives 

Illuminated signs Displays 


Outstanding properties 


Superior transparency Colorability 
Permanence of dimensions Water resistance 
Edge-lighting Rigidity 


Weather resistance 


Trade names 


Acryloid, Crystalite, Lucite, Plexiglas 


Spectacular exhibits in which acrylic plastics furnish the dramatic note are in evidence at the New York 
World's Fair. For exemple: This Pontiac car (left) with a transparent Plexiglas body through which all of 
the car's features may be clearly seen. The enclosing rail for the Chevrolet display at the last Automobile 
Show (right) is cast Lucite rod, 1'/: in. thick, lighted by concealed bulbs in the upright columns 
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The Golden Gate Bridge,} 
that stretches across San 
Francisco Harbor, is 
finished with an alkyd 
resin pigmented with 


basic lead chromate 


ALKYD RESINS 


by A. G. HOVEY* 


THE ALKYD RESINS HAVE, AS PRINCIPAL REACT- 
ing ingredients, polyhydric alcohols and polybasic acids. 
The prefix “‘AL-"’ from the word ‘‘alcohol,’’ and the 
suffix ‘‘~-CID"’ from the word “‘acid,’’ through an evolu- 
tionary process induced by simpler spelling and more eu- 
phonious sounding, are the roots of the word Alkyd. 
The name includes the unmodified resins as well as those 
modified with fatty acids of vegetable oils, with rosin, 
and with other synthetic resins. The principal alkyd 
resins on the market are those of the drying type used as 
complete synthetic finish vehicles all by themselves, and 
the resins used in lacquers with cellulose derivatives 
which usually are of the non-drying type. Berzelius 
reported a resin from tartaric acid and glycerol in 1847, 
but it was not until 1901 that Watson Smith, seeking a 
dye, discovered that a resin resulted from fusing phthalic 
anhydride and glycerol. Modified alkyd resins consist- 
ing of mixed esters of rosin, vegetable oil fatty acids, and 
plasticizing oils such as castor oil, interesterified with 
polyhydric alcohols and polybasic acids, were disclosed 
by Arsem, Friedberg, Howell, and Dawson, during 1912 

1915. The enormous decrease in cost of phthalic an- 
hydride by the process of Gibbs and Conover of the U. S. 
Department of Agriculture, who dedicated the patent 
to the people of the United States in 1918, made possible 
the commercial success of the alkyd resins. The alkyds 
modified with phenol-formaldehyde condensation prod- 
ucts, as described by Dr. Herbert Hoenel, were among 


* Reichhold Chemicals, Inc. 


the first really commercially successful products because 


of the improved water-resistance. 


Chemical reactions involved 


The reactions of glycerol and of ethylene glycol with 
phthalic anhydride, as early shown by Kienle and the 
author, involve principally esterification, and may be 
represented according to a general reaction: 


R(COOH),, + R’COH), =—™ RCCOO),,R’ + a H,O 


(resin ) (water vapor 


If the water vapor is allowed to escape, the equilibrium 
shifts to the right and the reaction proceeds. Function- 
ality of the reacting ingredients plays an all-important 
part in determining the properties of the resinous prod- 
uct; the greater the number of reactive points on each 
molecule that may be seized upon by reactive groups of 
other molecules, the greater the chance of formation of 
complex structures, and of gelation. The introduction 
of modifying monobasic fatty or resinous acids or of 
monohydric alcohols cuts down the number of reactive 
functional groups which are available for forming cross- 
linkages between linear polymeric structures; this de- 
creases the chances of gelation, and introduces different 
solubility characteristics. 


General characteristics 


Alkyd resins may be prepared in various ranges of con- 
sistency from oily air-drying or non-drying liquid resins 
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of low viscosity right up to high melting point, brittle 
resins which are used in sanding lacquers and sealers for 
furniture finishes. The introduction of modifying in- 
gredients into alkyd resins gives them an internal plasti- 
cization, because the plasticizing structure is formed as an 
integral part of the resin molecules “‘in situ’’ and may 
climinate to a large extent the disadvantages of the use 
of an ordinary chemical plasticizer, which may be lost 
by evaporation, oxidation, migration, or absorption. 

The compatibility of alkyd resins with other ma- 
terials commonly used in the paint, varnish, lacquer, and 
printing ink industries is exceedingly great. There are 
very few materials with which alkyd resins cannot be 
made miscible upon judicious formulation. Co-con- 
densation of alkyd resins with other types of resins, 
such as the phenol-aldehyde and the urea-aldehyde res- 
ins, produces many desirable changes in properties, the 
phenolic modification introducing greater water-resist- 
ance, and the urea modification inducing great hardness 
without sacrifice in color. 

Alkyd resins as coatings for metal, wood, and general 
materials of construction have the advantages of high 
gloss, good adhesion, and resistance to weathering on ex- 
terior exposure. On account of their well-known good 
properties as long-life protection of the surface, the alkyd 
resin is king of all the coating materials of the present 
day, being used in primers, surfacers, colored enamels, 
white high-baking refrigerator enamels, air-drying 
brushing enamels, particularly where color is important, 
in furniture finishes, and in water emulsion paints. The 
universal satisfaction obtained where protection and re- 
tention of original good appearance is desired, together 
with reasonable cost, has earned for alkyds their envi- 
able place in the finishing industry. 

Alkyd resins, up to the present time, have not been 
important in molding plastics principally because of the 
fact that their flow under pressure has been too much 
instead of too little, and the fact that hot strength of 
such molded compounds is decidedly inferior. How- 
ever, it is expected that alkyd resins will eventually play 
an important part in the molded plastics industry. 


Developments during 1939 


Aside from the general improvement which takes place 
year by year in the multifold uses for which alkyd resins 
are already in use, some of the main new developments of 
alkyd resins during the year 1939 are, briefly: faster 
printing inks, better exterior white brushing enamels, 
alkyd resin emulsion paints, and super-white enamels in 
combination of the alkyd with urea-formaldehyde con- 
densation products. 

The printing industry demands vehicles which will 
not become sticky on the rolls, but which will set im- 
mediately when on the object to be printed. Many new 
alkyd resins have assisted greatly in solving this problem 
of the printers. 

Vehicles for better white brushing enamels for exterior 
purposes have been developed which have high gloss, 
durability, and unsurpassed color retention. 
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Alkyd resins in emulsion paints are believed to be one 
of the outstanding developments in coating materials. 
Water paints of drying oils have been known for cen- 
turies, and so have casein paints. Furthermore, the 
durability of the alkyd resins is accepted as the standard 
for any coating. But it is only very recently that the 
natural outcome has been fulfilled by the emulsification 
of phthalic-glyceride-linseed esters into an alkaline aque- 
ous phase which has replaced the linseed glyceride 
ester which occurs in nature. The result is a fast-drying 
water paint which has exterior durability and retention 
of good appearance at a very reasonable cost with 
elimination of fire hazard by eliminating the solvent. 
Furthermore, it is not necessary to wait for wood, brick, 
or concrete to dry out thoroughly after a rainstorm be- 
fore painting them. 

Glossy, super-hard, super-grease-resistant, white re- 
frigerator finishes, obtained by short baking schedules, 
are the result of successful combinations of urea-formalde- 
hyde resins with the alkyd resins. There is a versatility 
of the form of alkyd resins available; there is a resin for 
practically every type of coating application. 


Forms available 


Oily, viscous, drying-type resins. 

Oily, viscous, non-drying-type resin-plasticizers. 
Air-drying resins in solution form. 

Non-drying resins in solution form. 

Soft, sticky resins without solvent. 

Hard, brittle resins without solvent. 

Resins in aqueous emulsion form. 


Methods of application 


Spraying Dipping 
Roll coating Brushing 
Hot melt application 


Typical applications 


Printing ink Automotive refinishing 
Trim and trellis paint Metal primers and sur- 
Resinous plasticizers for facers 


Tin decorating enamels 
Wrinkle finishes 
Water emulsion paints 


other materials 

Sanding lacquers 

Furniture finishes 

Original finish for auto- 
mobiles and tractors 


Outstanding properties 

Long retention of initial good appearance. 
Long exterior exposure life on weathering. 
Ease of application. 

Solubility in relatively cheap solvents. 
High gloss. 

Adhesion to metal. 

Quick drying schedule or baking schedule. 


Trade names 


Amberlac, Aquaplex, Beckosoi, Dulux, Duraplex, Esterol, 
Glyptal, Lewisol, Makalot, Mirasol, Paraplex, Rauzone, 
Rezyl, Teglac. 
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The major use of casein plastics 
is for buttons, buckles and trim- 
mings, but the material is frequently 
fabricated into colorful and lustrous 
utility items such as these by the 
A. J. & K. Co., Incorporated 


CASEIN PLASTICS 


THE MAIN FACT OF GENERAL INTEREST CON- 
cerning this type of plastic is the source of the chief raw 
material, namely, milk. The casein, which is the protein 
portion of milk, can be precipitated in several ways, such 
as by heating or the addition of acids, but for the manu- 
facture of plastics, casein obtained by the action of the 
enzyme rennet, is preferred. The early development of 
this plastic took place in Germany and can be traced back 
to the discovery reported in 1900 in U. S. Patent 646,844 
by Spitteler and Krische that formaldehyde converts 
casein into a tough, insoluble, horn-like mass. Shortly 
afterward they adopted for their product the trade name 
“Galalith’’ from the Greek, meaning “‘milk stone,”’ 
and this word has to some extent been used as a general 
descriptive term for all casein plastics, regardless of 
manufacturing source. 


Chemistry of their production 


Casein belongs to the group of organic compounds 
known as proteins which are probably formed by the 
condensation of amino acids with the elimination of 
water. The essential linkage is of the peptide type, 
—NH—CO—. Many different amino acids have been 
isolated from the hydrolytic decomposition products of 
casein. The hardening process is analogous to the tan- 
ning of leather which is also a protein material. It has 
been suggested that the reaction with formaldehyde is 
one of condensation of the free amino groups with the 
aldehyde with elimination of water: 


—NH; 
—NH 
+ CHD —> Neu: + HO 
” i 
—NH, —NH 


or 


—NH,; + CH,O —» —N = CH; + H,O. 


Other possibilities for the course of this reaction exist 
and the nature of the hardening process is still a matter 
of considerable speculation. 


Manufacturing process 


The following outline of the manufacture of casein 
plastics gives a general picture of their preparation, but 
no attempt is made to include details regarding the neces- 
sary precautions and chemical control that are required. 
The rennet casein is ordinarily supplied to the trade in 
the granular form as it comes from the drier. This is 
ground in a mill with corrugated rolls, such as are used 
in flour mills, or by impact pulverizers to pass a 40-mesh 
sieve with only a small percentage of fine powder which 
will pass through a 10o-mesh sieve. It is then thor- 
oughly kneaded in a dough mixer with about 4o percent 
of water and with coloring materials. The greater the 
proportion of water the softer the plastic and the greater 
the shrinkage on finishing. After admixture with water, 
the plastic must be carried through the next steps without 
delay. It is fed into a heated cylinder press fitted with a 
rotating screw and a nozzle with a bore of the desired 
size for the production of tubes and rods. The strength 
of the plastic is to a large extent dependent upon the 
mechanical working and macromolecular orientation 
which takes place during this operation. Sheets are 
ordinarily made by placing freshly extruded rods in 
frames of the desired size (usually 16 by 20 inches) and 
thickness, and pressing in heated hydraulic presses. 
Slicing sheets of the desired thickness from blocks of the 
soft plastic is an alternative method but is not in general 
use. The sheets, rods, and tubes of casein plastic so 
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formed are hardened and converted into a compound no 
longer subject to putrefaction, by immersion in aqueous 
formaldehyde solution of 4 to 5 percent concentration for 
periods varying from 1 week to 6 months depending upon 
the thickness. Excess moisture and formaldehyde is then 
allowed to evaporate slowly to minimize formation of 
strains in the material with consequent cracking. 

The time required for the complete formalization 
treatment may run considerably in excess of six months. 
A */,-in. rod takes 241 days to cure with the time re- 
quired for drying. Rods larger than */,-in. are, there- 
fore, no longer made. A 1-in. rod takes a year for both 
the curing and drying. 

Warped sheets are straightened by pressing between 
hot plates and cooling under pressure. Rods are usually 
straightened by immersing in hot water and then forcing 
them into grooved straightening boards where they cool 
under pressure. Very special straightening of rods is 
done under hot plates, etc., but regular commercial 
straightening is not. All rods are ground to the re- 
quired diameter. Occasionally they are polished if 
the customer pays for it, but polishing is not the rule. 
Sheets are rarely sanded, but are sold with the surfaces 
as they come from the sheet molds. Any sanding that 
is done is usually to roughen the surface for gluing. 


General characteristics 

All casein composition is hygroscopic and is therefore 
affected by atmospheric moisture changes. Experience 
has shown that sheet stock in sizes larger than 4 sq. in., 
has a tendency to warp. 

It can be readily understood that pieces molded to 
shapes of varying dimensions and thicknesses would 
cure more rapidly in the thinner sections during. the 
immersion in formaldehyde and would not maintain the 
desired shape. This difficulry has deterred the use of 
casein plastic as a molding material and it is not available 
for such methods of plastic manufacture. 
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The George Morrell Corp. makes 
millions of casein buttons every 
month and hes introduced the 
Delorme method of obtaining 
uniform striations, and controls 
the patents for this process in 
the United States and Canada 


Casein plastic is made in a large range of opaque and 
translucent plain colors. Many mottled effects are also 
marketed. Originally these were principally imitation 
of horn, but now many different types are made, such as 
metallics, mosaics, pearl, jade, and other semi-precious 
stone effects. However, molding of casein is being done 
on items where close dimensions are not required. 

It can be sawed, ground, cut, turned, and carved with- 
out difficulty and manufacturers equipped to work metal, 
wood, pearl, and similar materials find that much of their 
equipment can be used in the working of casein plastic. 
It is suitable for working on high-speed automatic or 
semi-automatic machines, and large quantities of articles 
are fabricated from casein rods on such equipment. 

The fine and lasting polish which can be applied to 
casein plastic is one of the valuable features of the mate- 
rial. Formerly this was applied by smoothing the sur- 
face with powdered pumice stone and sawdust in tum- 
bling drums or on rag buffing wheels and finishing with 
tripoli, wax, or rouge in tumbling barrels containing 
wooden pegs or by means of the rag buff. Now, the 
smoothed articles to be polished are placed in a hypo- 
chlorite bath heated to a maximum of 150 deg. F.; 
this treatment can also be carried out very satisfactorily 
with the solution at room temperature. After 2 to 5 
minutes, the articles are removed from the bath, rinsed, 
and dried. The surface is soft when removed from the 
bath but sets to a glaze upon drying. This latter de- 
velopment is of particular importance to the firms manu- 
facturing buttons from casein. Not only is the ‘‘dip 
polish"’ considerably less expensive than wax polishing 
in tumbling barrels, but the finish produced stands up 
under the conditions of cleaning and pressing used in 
most dry-cleaning establishments in the United States. 


Developments during 1939 


There have been numerous gradual improvements in 
casein plastic manufacture and fabrication since Christ- 





ensen in 1929 patented the incorporation of about 2 per- 
cent of a water-soluble aluminum salt in the soft plastic 
to give a material rigid enough to be worked in auto- 
matic machines. Buttons varying in diameter from '/, 
inch to 2'/» inches are turned directly from rods of alum 
casein and are hardened in the formaldehyde bath in 3 to 5 
days because the thin sections permit ready penetration of 
the aldehyde. This process enables casein plastic to 
compete with vegetable ivory and bone in the button 
trade which is its principal outlet today. 

The production of synthetic fiber from casein has 
aroused considerable interest abroad. This problem was 
investigated by Dr. Antonio Ferretti from 1924 to 1935 
and culminated in the manufacture of artificial wool by 
the Italian rayon company, Snia Viscosa, under the trade 
name ‘‘Lanital,’’ meaning ‘‘Italian wool.’’ Fabrics are 
usually made of blends of 50 percent Lanital and 50 
percent wool and are said to be suitable for uniforms, 
underclothing, and miscellaneous men’s wear. They 
are reported to be resistant to creasing and to attack by 
moths and to be as warm as wool, but are subject to 
decomposition by certain bacteria and reflect the weak- 
ness of Lanital when wet. 

According to statistics presented in a book on Casein 
and Its Industrial Applications by Sutermeister and Browne, 
published during 1939, the annual consumption of casein 
plastics in the United States as sheets and rods is 56 
tons and the amount of casein plastic converted into 
buttons and buckles by the seven firms engaged in this 
business is between 4000 and 5000 tons annually. 

Mention should also be made of the research and de- 
velopment work which is underway to utilize proteins 
from other sources than milk as raw materials for plas- 
tics. Chief among these are soybean protein and zein 
obtainable from corn. The conversion of these materials 
into plastics suitable for injection molding and into 
transparent foil for wrapping purposes are major objec- 
tives in the experimental investigations now being 
conducted in several laboratories. 


Some idea of the variety of useful 
items being fabricated from casein 
may be obtained by referring to 
this collection (at right) submitted by 


the American Plastics Corporation 











Forms available 


Sheets—Standard size 16 by 20 in. by 2, 3, 4, and 6 
mm. in thickness. Other thicknesses up to 12 mm. are 
made to order but sheets are not made thinner than 2 
millimeters. 

Rods—Available approximately 42 in. long and in 
diameters from '/, in. to °/s in., inclusive, in a large 
range of colors. Some colors are available in */, in. 
diameter. Rods as small as '/i¢ in. in diameter are 
produced by grinding '/, in. rods to the desired size. 

Tubing—Made to order in small diameters. The 
diameter is ground to the desired size but the bore can- 
not be held to accurate dimensions. 

Disks—Cut to practically any desired size from 
to 2'/, in. in diameter. Asa rule they are not cut thin- 
ner than 2 mm. or thicker than 6 mm. Miscellaneous 
shaped pieces punched from flat stock are also made to 


3/. in. 


order for specialized fabrications. 


Methods of fabrication 


Chemical hardening: Button blanks, etc., formed from 
casein are immersed in formaldehyde solution to make 
the plastic hard and durable. 

Machining: Articles are cut or ground to desired shapes 
from sheets, rods, and disks. 


Typical applications 


Buttons Game counters 
Buckles Novelties 
Beads Trimming accessories 


Outstanding properties 


Colorability Ease of machining 
Non-flammability 


Ease of polishing 


Hygroscopicity 


Trade name 


Ameroid, Gala, Galorn 
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CAST 


by W. R. THOMPSON * 


IN THE EARLIER WELL-KNOWN PROCESSES FOR 
the manufacture of phenolic resins the chemical reaction 
between approximately equimolecular proportions of 
phenol and formaldehyde was carried out in the presence 
of a contact agent or catalyst. As the reaction pro- 
gressed with the generation of heat, definite clouding or 
turbidity appeared indicating the formation of two liquid 
phases—phenolic resin and water layer. Such a system 
was commonly termed ‘‘hydrophobic’’ because the resin 
had little affinity for the water phase. 

The process as used today for the manufacture of cast 
resin is fundamentally different. At no time during the 
Operation prior to the gel formation is there a separation 
of resin from the solvent water. In short, certain new 
and novel steps in operating procedure are followed so as 
to give the desirable, non-separated resinous product. 
Because of its water holding properties such a system is 


said to be ‘‘hydrophilic."’ 


Chemistry of cast phenolic resin manufacture 


Among the salient features of the operation we might 
enumerate the following: 


a. Arelatively high formaldehyde mol ratio to phenol 
to insure the attachment of two or more formalde- 
hyde molecules (—CH,OH groups) on the phenol 
ring at the para and ortho positions with respect 
to the hydroxyl group. 

b. The concentration of the alkali catalyst such as 
to cause the formation of a relatively high percent- 
age of the potassium or sodium salts of the inter- 
mediate phenyl! alcohols. 

c. Neutralization and acidification of the intermediate 
product after condensation but before gelation to 
give an alkali salt of an organic acid having definite 
hydrophilic properties. 


While condensation and polymerization may go on 
simultaneously, it is generally assumed that the steps of 
condensation include the initial reaction betweea phenol 


* Chief Chemical Engineer, Catalin Corp. 
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PHENOLIC RESINS 


and formaldehyde with a catalyst, and subsequent acidi- 
fication and dehydration under vacuum to give a light 
colored, fusible, and soluble resinous product of honey- 
like consistency. In this condition it is poured hot into 
open lead molds, split molds, glass molds, etc., prepara- 
tory to hardening by heat. 

As gel formation or polymerization takes place at 
approximately 80 deg. C. under atmospheric pressure, 
separation of the residual water occurs as a highly dis- 
persed colloidal phase which causes complete scattering 
of light and produces opacity in the product. 

Quantitative measurements show the optimum particle 
size of the dispersed colloidal water phase necessary to 
obtain definite characteristics and properties in the final 
infusible, insoluble product. 

The representative photomicrographs used as illustra- 
tion were made at 2000 diameters from a typical hydro- 
philic resin having water contents varying from 14.15 
percent to 8.60 percent. A measurement of these water 
particles showed a variation in size from 0.24, the limit 
of resolution, to ro. 


Fig. No. I 2 3 
Water content 14.15% 12.64% 10.52% 
Particle size 6-8u 3-4u I.§—2yu 
Fig. No. 4 5 6 7 
Water content 10.33% 9.46% 9.00% 8.60% 
Particle size 1.0Oom 0.54¢ O.2y —— 


This study exhibits a most striking contrast and shows 
wide and controllable variations in opacity and trans- 
lucency of cast phenolic resins. 

When glycerine or its chemical equivalent is added even 
in small quantities to cast resin it has a marked effect, 
especially upon the physical properties. Its function is 
that of a common solvent which has an affinity both for 
the water and resin base. Consequently, when the resin 
is fully polymerized, translucency or even transparency 
results because the size of the water droplets approaches 
or is shorter than the wave length of visible light. 
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General characteristics 

By virtue of their remarkable physical properties cast 
resins are able to meet the many demands required of a 
modern plastic. Unusual ranges in transparency, trans- 
lucency, and opacity are permissible merely by control- 
ling the size of the water droplets without the use of 
pigments. Further addition of dyestuffs and pigments 
permits a wide variety of shades and hues both in plain 
colors and in attractive mottled effects. 

Because of their brilliancy and glassy transparency it 
might be assumed that cast resins possess inferior 
strength. In spite of the total absence of fibrous fillers, 
materials commonly used in the molded types, the com- 
pressive, tensile, and flexural strengths of the cast prod- 
ucts are unusually high and wholly adequate for prac- 


Cast phenolic rods are 
turned into beautifully 
carved chessmen by ex- 
pert craftsmen. Plain 
colors predominate but 
mottles are occasionally 
used. Pieces shown 


in Fig. 8 are Catalin 


Figs. 1-7 illustrate the pro- 
gressive decrease in the 
water droplet size resulting 
from dehydration of typical 
hydrophilic resin. (Mag- 


nification—2O000 diameters) 
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tically any application. Furthermore these products are 
non-inflammable and non-absorbent. They possess little 
or no odor, are tasteless and hygienic. 

With such merits it was only natural to meet the de- 
mands of the laminator for a light colored phenol resin 
in liquid form for laminating thin sheets of paper to- 
gether into attractive light-colored translucent panels 
for industrial and decorative uses such as Venetian blinds, 
advertising signs and displays, lamp shades, graphic 
charts for permanent records, radio tuning dials, etc. 
This modern, odorless, laminating varnish produces a 
product which is strong, durable, waterproof, and heat- 
resistant. It is receptive to embossing, printing, and 
stamping operations. Perhaps its outstanding merit is 
almost unlimited color possibilities. 

Cast phenolic resins have excellent adhesive proper- 
ties. Laboratory and field tests have proved conclusively 
that the use of these alcohol-soluble products simplifies 
the application, control, and utility of resin glues for hot- 
pressed plywood. The products obtained are waterproof 
and vermin-proof and have shear strengths which are 
from 15 to 20 percent higher than those formerly ob- 
tained with dry film glues. 


Developments during 1939 


Unquestionably the biggest and most promising ex- 
pansion during the past year was the adoption of cast 
resins for industrial uses, principally translucent panels, 
pilasters, and domes for cigaret cabinets and music box 
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Lamp bases, tableware handles, chafing dish handles, book 
ends, poker chips, mah jong playing pieces and racks, clock 
cases, compacts, desk sets, cigaret cases and display pieces, 
all use this colorful material. Those in Fig. 10 areMarblette. 


The Theon display (Fig. 9) is Bakelite cast resinoid 


assemblies. Colors were chosen for their ability to give 
striking effects both by reflected and transmitted light, 
the latter being supplied by lighting units within the 
cabinet. Pilaster castings which went into the assembly 
measured up to 4o in. in length with a diameter from 6 
to 12 in. The weight of the separate castings varied 
from 3 to 10 Ibs. Such an application would have been 
impossible with glass fittings because of the tremendous 
die cost. By the use of new and improved casting meth- 
ods this excessive cost was eliminated. Moreover, the 
lightness in weight as compared to glass, rigidity and 
tensile strength, translucency and stability of color are 
only a few of the reasons why cast resins were chosen. 

To meet the need of a heat-resistant, non-absorbent, 
non-reactive cast resin, a new industrial product was 
announced during the past year. Already it has been 
accepted by a number of manufacturers who use this 
product for impeller and rotor parts of pumps, and its 
use is to be extended for piping in chemical, sanitary, 
and aqua installations. 

Research to perfect a product to meet the exacting re- 
quirements of the brush trade was in part responsible for 
the general acceptance of cast resins in this field during 
1939. For one particular premium brush item a special 
molding procedure was found helpful whereby a raised 
decoration or decalcomania was applied to the back of 
the brush to enhance its attractiveness. 

Radio cabinets were produced in large quantities in 
numerous shapes and colors. Grilles were cast by new 
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production methods to permit unusual and complicated 
designs for ready assembly in a variety of contrasting 
colors. The combination of colors gave a pleasing effect 
when viewed under transmitted light. 


Forms available 

Cast polished sheets 12 in. by 24 in. in various thick- 
nesses 

Unpolished sheets cut from blocks 32 in. by 72 in. in 
various thicknesses 

Cast rods, sheets, tubes, and blocks 

Special profile castings 

Two-tone castings 

Split mold shapes 

Resin solutions in organic solvents 

Liquid cements 

Clear and opaque casting resins for hot or cold setting 


Methods of fabrication 

Users are supplied with castings in a fully hardened and 
easily workable form according to accurate blue prints 
submitted by the customer. Thereupon the castings are 
fashioned to give the final finished product by one or 
more standard machining operations including sawing or 
cutting, drilling, threading, forming, carving, emboss- 
ing, turning, milling, ashing, polishing, etc. 





Casting: Heat setting liquid resins are poured into 
suitable molds of glass, rubber, or lead, and heated for 
48 hours at 78 deg. C. 


Typical applications 


Industrial cabinet housings 
Novelties and decorative articles 
Advertising signs and displays 
Radio boxes 

Kitchen utensils and cutlery handles 
Brush backs 

Fixtures for interior lighting 
Adhesives 

Laminating varnishes 


Outstanding properties 

Colorability from transparency to opacity 
Machinability 

Non-inflammability 

High tensile and impact strength 
Rigidity 


Trade names 


Bakelite Resinoid, Catalin, Gemstone, Marblette, Monsanto 
Cast Phenelic, Prystal. 


The unusually large disks (Fig. 11) are Monsanto cast phenolic. They are 33 in. in diameter and 1'/2 in. thick 


Firestone used them at the New York World's Fair. Fine costume jewelry is fabricated from cast resins which 


may be machined into intricate forms and polished to a high luster. 





Those shown in Fig. 12 are Gemstone 
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CELULEECISE, ACETATE 


by H. K. HAVILAND * 
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MODERN PLASTICS 


CELLULCSE ACETATE PLASTICS BELONG TO THE 
family of cellulose derivative plastics which include the 
inorganic and organic acid esters of cellulose, such as 
cellulose nitrate and cellulose acetate, respectively, and 
the cellulose ethers, of which ethylcellulose is the 
outstanding example. Cellulose is the base common to 
all types. It is produced in a highly purified state from 
cotton linters. 

Cellulose acetate has been known since the early ex- 
perimental work of Schulzenberger and Naudin from 
1856 to 1869. These early cellulose acetates were mostly 
of the completely acetylated type, soluble in chloroform 
and other chlorinated hydrocarbons which are regarded 
as highly toxic. Miles in 1905 discovered that acetone- 
soluble products could be obtained by a partial saponifica- 
tion of the highly acetylated esters. It was not, how- 
ever, until the outbreak of the World War that any sub- 
stantial commercial progress was made. War demands 
for airplane wing coating materials accelerated the 
@evelopment and production of cellulose acetate and also 
suitable solvents and plasticizers for that purpose. Plants 
left idle at the close of hostilities were soon occupied 
in the manufacture of cellulose acetate silk. Adequate 
and economical production of cellulose acetate thus as- 
sured, investigators turned to plastics, the first of which 
appeared commercially in this country about 1926 


Chemistry of their formation 


Both chemical and physical processes are involved in 
the manufacture of cellulose acetate plastics. They are 


* Celluloid Corp 
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not pure chemical compounds, but rather solid or 
colloidal solutions of cellulose acetate in plasticizers. 

Cellulose acetate itself is made by treating cotton 
linters with acetic acid and acetic anhydride in the 
presence of a catalyst such as sulphuric acid. Cellulose 
triacetate of about 63 percent acetic acid content is 
formed by the reaction. It is soluble in the treating 
acids forming a heavy dope. The dope is cured with the 
addition of water to partially hydrolyze or deacetylate 
the cellulose triacetate. The cellulose acetate is then 
precipitated in water, washed and dried, in which form it 
is soluble in acetone and is suitable for the manufacture 
of plastic materials. 

For the conversion or colloidalization of cellulose 
acetate, plasticizers are required. These are generally 
oily liquids of high boiling point and low vapor pressure 
which have a solvent or geling action on the cellulose 
acetate. Several types are used, either singly or in com- 
bination, the amount and type depending upon the 
characteristics desired in the finished plastic. Among 
the plasticizers commonly used are: dimethy! phthalate, 
dibutyl tartrate, triacetin, para-toluene ethylsulphon- 
amide. To this number may be added triphenyl phos- 
phate, which also has excellent fire-retarding prorerties. 

The cellulose acetate is mixed in a kneader with suit- 
able quantity of plasticizers and volatile solvent such as 
acetone and alcohol until a jell-like colloidal mass is 
obtained. The colloid is then worked on heated mal- 
axating rolls with the addition of dyes or color pigments 
until the colors are thoroughly incorporated and dis- 
persed throughout the mass. Subsequent steps in the 
process depend upon the form of plastic desired. For 
molding powders, volatile solvents are removed and the 
material is ground in a mill to the desired size of granules 
If cut sheets are preferred, slabs are taken from the rolls, 
stacked and pressed with the aid of heat into solid blocks 
about 2 ft. by 4'/2 ft. by 6 in. in dimensions. The blocks 








are then sliced on a planer into sheets ranging in thick- 
ness from 0.005 in. to over 1.0 in. The sheets are sea- 
soned to remove volatile residual solvents and polished 
by pressing under heat between polished nickel-plated 
steel plates. Films and foils are made by casting a dope 
on a moving polished surface. The volatile solvents are 
evaporated and the resulting film is stripped from the 
support, dried and wound into rolls. Films from 0.0005 
to 0.010 in. thick can be made by this process. 


General characteristics 


Cellulose acetate plastics are truly thermoplastic. 
They are softened by the application of heat and harden 
again upon cooling. This cycle of softening and hard- 
ening may be repeated without any chemical change 
taking place in the material. The degree of plasticity 
may be controlled over a wide range by varying the 
amount and type of plasticizer as well as the characteris- 
tics of the basic cellulose acetate itself. The plasticity 
or flow is thus easily adjusted to that degree which is 
best suited to the particular method of molding em- 
ployed and to the particular form, size or shape of the 
article to be made. In other words the material is cus- 
tom built for the application. 

Mechanical strength and toughness are outstanding 
characteristics of acetate plastics. Rugged and durable 
articles can be molded or formed with relatively thin cross 
sections. Prominent examples are the injection molded 
oil cans and the great variety of fabricated transparent 
containers. To mechanical strength is added wear- 
resistance. Molded steering wheels, window raiser 
knobs and other automotive hardware retain their initial 
high polish through long use where other materials fail 

The fine electrical properties of cellulose acetate 
materials are being widely utilized in the electrical 
industry. Even after soaking in water the electrical 
resistance is surprisingly high. Thin foil wrapped 





Versatile and capable of injection or compression molding, 


cellulose acetate is molded into door knobs and handles 

















(Fig. 1) by Thermo-Plastics, Inc. Sheller Mfg. Co. 
molded the pearl-like instrument panel (Fig. 2) for 
Packard Motor Co. 
(Fig. 3) was molded by Gits Molding Corp. All were 


Stewart-Warner's remote control 





molded of Tenite. Sheet acetate is versatile, too. The 
backgammon board and shaker as well as the four- 
compartment cigaret box (Fig. 4) are fabricated of Plaste- 
cele by Cora Scovil. Colorful knobs and drawer pulls 
(Fig. 5) are molded of Bakelite cellulose acetate by Hahn 


Plastic & Die Cast Corp., and called California Ware 
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Gavels (Fig. 6) were fabricated of Monsanto cellulose acetate 
by the Shoreham Manufacturing Co. Bag frames (Fig. 7) were 
fashioned of the same material by Rex Products and Gold Seal 
Button Works, Inc. Table mats (Fig. 8) are of transparent 


Lumarith, printed in gay colors by Ellison & Spring, Incorporated 
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directly over copper wire offers an ideal insulation for 
many applications where economical use of space is 
important. Injection molded parts are also used in many 
types of electrical equipment. 

Unlimited color possibilities are the invaluable tools 
of the artist and designer. Cellulose acetate plastics 
may be obtained in transparent, translucent and opaque 
color in all shades of the spectrum or in crystal clear 
form. By mixing of colors all sorts of configurations are 
possible, many in imitation of products of nature such 
as mother-of-pearl, tortoise shell and onyx, and others 
in original fanciful variegations of many hues. 


Developments during 1939 


During the past year cellulose acetate has made prog- 
ress in product improvement and has broadened its 
scope of usefulness. Formulations for injection and 
compression molding have been improved and classified 
according to type and degree of flow. Powder formula- 
tions have advanced with injection molding machine 
developments. Multi-cylinder machines now inject up 
to about two pounds of material per stroke in such articles 
as steering wheels, radio housings, window reveals, 
toilet seats and other large articles. 

Clarity and transparency, dimensional stability and 
moisture absorption have all been improved through 
more selective formulating and advanced processing 
technique. These qualities have contributed to im- 
proved material for airplane window and formed cock- 
pit cover, and also to the preference being shown for 
cellulose acetate watch crystals. 

Wider acceptance of cellulose acetate is evidenced in 
the automobile industry. Practically all 1939 models in 
all price classes have at least some interior appointments 
molded of cellulose acetate. The number of molded parts 
has increased from control knobs, escutcheon and horn 
buttons to steering wheels, radio grilles, instrument 
panels and in some current models to a unique develop- 
ment in the molded glove compartment door. 

New applications in the electrical field include lami- 
nated slot insulation paper and direct winding of bare 
and enameled wire with thin acetate foil. The high 
breakdown voltage and insulation resistance of cellulose 
acetate permits the use of very thin foils. For slot in- 
sulation the foil is laminated to insulation paper for 
mechanical strength. The laminated papers are thinner 
than ordinary insulation paper of equal dielectric 
strength and, therefore, afford an appreciable saving in 
space. Cellulose acetate wire insulation is inert to 
transformer oils, is not corrosive to copper wire and 
has marked resistance to humidity. 

Transparent containers of the rigid type made from 
sheet stock have advanced with tremendous strides in 
1939. Large cannisters for kitchen use have been es- 
pecially featured. 

A novel application recently marketed is a storm en- 
closure consisting of waterproof paper with a cellulose 
acetate window which can be attached to door screens 
without removing the wire screen.’ Hotbed frames, 
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storm sash and solarium enclosures are being made with 
acetate film in place of glass because of its light weight, 
heat insulating qualities and its property of transmitting 
most of the beneficial ultraviolet rays of the sunlight. 
Among other new applications may be mentioned 
molded duck pins for bowling which outlast wood, in- 
jection molded shoe-heels which cannot scuff, and 
bathroom fixtures to match any color scheme. 


Forms available 


Injection molding powder. 

Compression molding powder. 

Cut sheets in standard sizes 20 in. by 50 in. by any 
thickness from 0.005 in. to Over 1 in. 

Films and foils in continuous lengths up to 42 in. wide, 
in thicknesses from 0.0005 in. tO 0.020 in. 

Cylindrical and profile extruded rods. 

Extruded tubing. . 


Methods of fabrication 


Compression molding at 290-350 deg. F. and 2000 to 
sooo Ibs. per sq. in. pressure. The material is cooled 
under pressure to harden. No heat curing is required. 

Injection molding in all standard machines. 

Mechanical operations such as milling, turning, punch- 
ing, sawing, drilling, etc. The material machines very 
similar to soft metals, the same type of tools can be used. 
Automatic screw machines may also be employed. 
Parts may be cemented together or joined mechanically 
by rivets, screws, etc. A high lustrous polish is ob- 
tained by buffing wheel or tumbler polishing. Dip 
polishing or lacquering is also for many articles. 

Dry swaging or drawing: Many containers, covers, 
watch crystals, etc., are drawn from sheet stock by hot 
swaging operations. 


Typical applications 


Automobile steering wheels and hardware. 
Lamp shades and lighting accessories. 
Watch crystals. 

Airplane cockpit enclosures. 

Decorative novelties. 

Transparent containers. 

Fountain pens and mechanical pencils. 
Electrical appliances. 

Combs and toilet articles. 

Spectacle frames and protective goggles. 
Instrument and radio panels, dials and control boards. 
Costume jewelry. 


Outstanding properties 


Mechanical strength Fabricating versatility. 


Transparency High dielectric strength. 
Colorability Moldability. 
Trade names 


Bakelite Cellulose Acetate, Lumarith, Masuron, Monsanto 
Cellulose Acetate, Nixonite, Plastacele, Tenite. 














Lumarith is used for the hand-carved jewelry (Fig. 9) made by Paristyle 
Button Co. The cowboy pistol (Fig. 10) is made attractive to 
youth by its smooth Bakelite acetate handle molded for Kenton Hard- 
were Co. by Plastics, Inc. Fig. 11—Drypoint etching is simplified by 


tracing a picture through acetate sheet. Plastacele is the material 


used and etching kits are available through the du Pont Company 
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Typical examples of molded cellulose acetate butyrate include (left to right) the Tot Speed Fastener, molded by American 
Insulator Corp.; Usalite, in which the flashlight body, lens and switch are molded by General Electric Co.; and the 
Nasalators, molded by Merrigan Plastics for Frederick Stearns & Co. The material is designated as Tenite |! 


CELLULOSE ACETATE BUTYRATE 


by C. H. PENNING* 





AFTER CAREFUL INVESTIGATION OF VARIOUS 
mixed esters of cellulose for a number of years, a molding 
composition has been perfected and produced from one 
of these mixed esters, i.c., cellulose acetate butyrate. 
It is especially adapted for injection molding, but is also 
suitable for compression molding. In December 1938, 
this cellulose acetate butyrate molding composition was 
offered to the trade. Its superior properties brought im- 
mediate acceptance. 


Chemistry of formation 


Chemically, cellulose acetate butyrate is a mixed ester 
of cellulose made by combining, simultaneously, butyry! 
groups from butyric acid and acetyl groups from acetic 
acid, the combination taking place at the hydroxyl 
groups of the cellulose. The ratio of combined butyric 
acid to acetic acid depends upon the process employed 
in producing the ester. Cellulose acetate butyrate lends 
itself to hydrolysis, during which process part of both 
the acetyl and butyryl groups are replaced with hydroxy] 
groups. By these means the solubility and compati- 
bility properties may be varied. 


General characteristics 


Cellulose acetate butyrate is a white flaky or granular 
material, similar to cellulose acetate in appearance. It 
is lighter in weight than cellulose acetate, having a spe- 
cific gravity of 1.21 compared with 1.31 for the acetic acid 
ester. This same specific gravity ratio is also found in 
molding compositions made from the two materia]s, with 
the result that volume for volume an object molded from 
cellulose acetate butyrate material weighs approximately 
6 percent less than one molded from a cellulose acetate. 





* Tennessee Eastman Corp, 


38 MODERN PLASTICS 


Cellulose acetate butyrate compositions have excellent 
weathering resistance, due in part to the relatively low 
moisture absorption of cellulose acetate butyrate. On 
continuous immersion, cellulose acetate butyrate plastic 
absorbs about one-half as much water as cellulose acetate 
plastic and, in fact, approximates the water absorption 
of nitrocellulose plastic. In addition, cellulose acetate 
butyrate molding composition is made with a relatively 
low percentage of plasticizer content and the plasticizers 
used have greater water resistance and lower vapor pres- 
sure than those used in cellulose acetate plastics. Conse- 
quently there is improved resistance to distortion under 
varying conditions of temperature and humidity. 

In molding cellulose acetate butyrate material, flow 
increases uniformly with temperature up to a certain 
point; beyond that critical temperature the material 
flows considerably faster. This temperature varies ac- 
cording to flow designation. For example, the critical 
temperature for injection type H4 Flow is approxi- 
mately 331.5 deg. F., and for S2 Flow approximately 
272 deg. F; and for compression type H4 Flow is ap- 
proximately 328 deg. F., and for S2 Flow, approxi- 
mately 276 deg. F. As a consequence of this charac- 
teristic, the cellulose acetate butyrate composition re- 
quires less pressure for molding than does a cellulose 
acetate material of the same flow designation. Corre- 
spondingly, it is possible to mold harder flows of acetate 
butyrate, with resultant production of molded articles 
having increased resistance to heat. Articles injection 
molded from acetate butyrate composition of H2 flow 
have been kept in boiling water for five minutes with- 
out the impairment of surface luster. 

Because of the lower viscosity of the heated plastic 
after it reaches the critical temperature, injection molded 
articles of cellulose acetate butyrate have improved 
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strength at the weld and show fewer flow lines in thick 
sections. This results in an improved finish. 

Despite the better flow of an acetate butyrate plastic 
at higher temperature, it may be desirable to use warmed 
molds for the injection of material of the harder flow 
designations. A hard material injected into a warm 
mold has much greater strength than the same material 
injected into a cold mold because there is a more com- 
plete welding of the material and an absence of apparent 
flow lines. Only a certain temperature differential is 
requited between the hot material and the mold in order 
to permit satisfactory ‘‘setting’’ and ejection of the 
mold piece. Accordingly, within limits, the higher the 
temperature required in the injection cylinder the higher 
can be the temperature of the mold. When the tempera- 
ture of the mold is below the optimum range there is of 
course difficulty in filling the mold or flow marks appear 
because the material sets up too rapidly. When the 
mold temperature is above the limit of the satisfactory 
working range, castings stick in the cavities, are marred 
by the knockout pins or become distorted on ejection. 
There is, however, a good working range within which 
the same cycle can be maintained as when working with 
the usual softer flows injected into cold molds. 

Because of the relative ease of injecting harder flows of 
acetate butyrate plastic there has been a tendency for 
molders to use harder flows than are necessary for certain 
jobs. It remains true that harder or stiffer compositions 
have less resistance to impact; thus they should be used 
only when resistance to heat in the molded object is of 
paramount importance. 


Forms available 


Cellulose acetate butyrate flake and granulation, suit- 
able for making solutions, are available in a number of 
types which vary in three ways: (1) total acyl content, 
(2) relative proportion of acetyl to butyryl and (3) vis- 
cosity. Cellulose acetate butyrate molding composition 
is available in granular form for both injection and 
compression molding and in sheet or blank form for com- 
pression molding only. 





Typical applications 


Cellulose acetate butyrate, in flake or granular form, 
can be used in the same manner as cellulose acetate for 
the manufacture of transparent sheeting, lacquers and 
coating solutions of all descriptions, including airplane 
dopes. Fortunately, it is soluble in a wider range of 
solvents and compatible with quite a few more gums, 
resins and plasticizers than is cellulose acetate. By in- 
corporating gums and resins into a lacquer made from 
cellulose acetate butyrate, its adhesion to metal, glass 
and paper is materially improved, thus eliminating one 
of the difficulties with cellulose acetate as a protective 
coating material. In addition, certain types of cellu- 
lose acetate butyrate have considerably greater moisture 
and weathering resistance than does cellulose acetate. 

Cellulose acetate butyrate molding composition, be- 
cause of its permanence properties, is particularly suited 
for applications which require resistance to distortion 
under varying degrees of heat and humidity—especially 
such conditions as exist on exposure to the weather. 
Automobile tail light lenses, for example, are being 
molded from this material in increasing numbers. Auto- 
mobile emblems, direction indicators and fender guides 
are other obvious applications. Another large field is 
presented by interior refrigerator parts such as compart- 
ment doors and handles, thermometer casings, etc 
Combs and tooth brush handles—articles requiring fre- 
quent cleansing—are advantageously made from this ma- 
terial. For the fisherman there are fishing reel ends and 
handles, ferrules for rods, artificial bait and fly boxes 


Outstanding properties 


Weathering resistance 

Low water absorption 

Unique flow characteristics 

Compatibility with resins and plasticizers 


Trade name 


Tenite II 


Courtesy lamp lenses, molded by Metal Specialties Co. for K-D Lamp Co.; General 
Electric refrigerator thermometer casing and the AAA auto emblem and bracket, 


molded by Chicago Molded Products Corp.; all are injection molded of Tenite |! 








CELLULOSE NITRATE 


by J. M. DeBELL* 


In mixers like these (Fig. 1), cellulose nitrate is thoroughly 
blended before going through additional steps of rolling 
(Fig. 2), caking, sheeting and curing. Fig. 3 shows how the 
material is extruded into rods. (Photos 1, 3, 4, and 6 
were taken in the plastics department of Monsanto Chemical 
Co. Photos 2 and 5 are of the Celluloid Corp. plant) 
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CELLULOSE NITRATE, THE MOST VENERABLE 
member of the chemical plastics field, continues to main- 
tain good volume in its three established uses of explo- 
sives, protective coatings, and plastics; although in the 
last of these three it now finds itself yielding place in 
poundage to its more vigorous relative, cellulose ace- 
tate, on account of the spectacular development of the 
molding powders made from the latter material. 

The history of nitrocellulose and the plastics produced 
from it have been frequently summarized, the successful 
industrial use extending from the preparation of the base 
material by Schénbein,* with the plastic work initiated 
by Parkes and the Hyatts.* Since those remote times 
the improvements, although major, have been mainly in 
the field of controlling manufacture, controlling vis- 
cosity, and improving stability, together with a host of 
practical uses. 


Chemistry of the product 


Since the work of Meyer & Mark,‘ the following 
basic structure has been generally accepted for cellulose 
itself: 


GLUCOSIDIC UNIT OF CELLULOSE 


CH 
He \ 
HO—C—CH CHOH 
O CHOH 
CH 
| 
O 


Units of this type are strung together in lengths up to 
3,000 to 3,500.5 Cellulose may, therefore, be con- 
sidered as a polyhydric alcohol, amenable to the usual 
reactions of the aliphatic alcohol groups, but limited 
by the complexity of the molecule and the mechanical 
difficulties of attacking the fibers (cotton and wood) 
which are its source. 

Cellulose nitrate is usually defined by its nitrogen con- 
tent and its viscosity. For complete esterification, a 


. ones Dept., Monsanto Chemical Co. 
(1) Worden, Nitrocellulose Industry (1911), Technology of Cellulose Esters 
(1921), Technology of Cellulose Ethers (1933 Van Nostrand. 
Conaway, ind. & Eng. Chemistry, v. 30, 516 (1938). 
(2) Schénbein, J. ee tien. 34, 492 (1845) ae patent 11,407 (1846). 
3) Worden, Technology of Cellulose Esters, Vol. 1, Page 2655. 
4) Meyer and Mark, Ber. 61,593 (1928). 
5) Kreemer, ind. & En emistry, v. 30, 1200 (1938), Kraemer and Lansing, 
J. Phys. Chem., 39,153 bash 
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nitrogen content of 14.16 percent would be required in 
the finished product. Actually, nitrogen in cellulose 
nitrate used for plastics usually ranges from 10.5 to 11.5, 
with lacquer nitrocotton being nearer to 12 percent 
nitrogen, and explosives nitrocotton nearer 13 percent. 

Viscosity depends on the amount that the cellulose 
chain has been broken down into shorter units. The 
greatest degradation occurs in the case of lacquer nitro- 
cellulose, where the viscosity is reduced to '/, to 6 
seconds as determined in a 12.2 percent solution by the 
Hercules falling ball method.* For plastics work, the 
viscosity is considerably higher. 

In manufacture, carefully purified cotton or wood cel- 
lulose having a high alpha cellulose content is condi- 
tioned to the desired water content and is then treated 
with a mixture of nitric and sulphuric acid. Controlling 
factors are the shape and density of the cellulose chips, 
the relative amounts of nitric acid, sulphuric acid and 
water, and the time, temperature and agitation of the 
nitration operation. Spent acid is subsequently drained 
off, the nitrated material is given prolonged treatments 
with hot water, bleached, boiled again in water, and is 
finally subjected to the dehydrating operation by which, 
under hydraulic pressure, the water is largely replaced 
by alcohol. Viscosity control is usually effected by the 
nitrating treatment, or by subsequent digestion under 
heat and pressure; but as an alternative, the cellulose 
raw material may be degraded before nitration.’ Frac- 
tionation of commercial nitrocellulose into various vis- 
cosities has been studied by Spurlin® and others. The 
alcohol-wet nitrocellulose is now ready for incorporation 
into plastic. 

Camphor is still the standard plasticizer for cellulose 
nitrate, although small admixtures of other materials 
are occasionally used. The plastic is colloided in masti- 
cating mixtures with the plasticizer and solvents, and 
strained under hydraulic pressure while in soft condition. 
It is colored and simultaneously freed from solvent by 
sheeting on rolls, is baked under hydraulic pressure into 
cakes slightly larger than the standard 20 in. by §0 in. 
size accepted by the trade, is sheeted and seasoned over 
a considerable period to remove remaining solvents, and 
is finally press polished under low heat in hydraulic 
presses. Alternately, it may be extruded continuously 
as tubes, rods, or sheets. 

These laborious operations have been required on ac- 
count of the susceptibility of the plastic to high tempera- 
tures; but by the same token they have permitted a vast 
range of controlled and decorative effects which would 
scarcely be feasible by any other means of preparation. 


General characteristics 


Cellulose nitrate plastics have found favor because of 
their great toughness, water resistance, and brilliant 
clarity, which permit infinite color effects. During the 
last few years refinements of treating to remove last 


©) Gardner, Physical and Chem. Exam. of Paints, Varnishes, & Lacquers, Sth 
Edition, 571. See also A.S.T.M. Specifications D301-33T. 

(7) U.S. 1,997,766, Cochran, Hitt & Van Taylor; 2,029,547, Schur; 2,080,934, 
Schur; 2,103,647, Schur, Richter, 2,112,116, 2,108,125, H: eson & Meiklejohn. 

(8) Spurlin, Ind. & Eng. Chemistry, 30, 538 (1938). 














Huge hydraulic presses (Fig. 4) are used to press polish 


acetate and nitrate plastic sheets and to form them into 
cakes which are sliced (Fig. 5) into thin sheets by a 
sharp blade. Inspection (Fig. 6) of sheet plastic ma- 
terials is more rigid than the inspection of fine 


textiles. Trained operators catch every minute flaw 
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traces of sulphate have resulted in a surprising stability. 
Flammability has been the main drawback, although this 
has been considerably reduced by special plasticizers 
containing chlorine and phosphate as fire retardants. 
The plastic continues to be the favorite base for fountain 
pens because of its resistance to the chemicals involved; 
toothbrush handles on account of its toughness and 
beauty; drawing instruments, unbreakable watch-crys- 
tals on account of its clarity and water resistance; and 
a wide range of other similar uses from wood heel cover- 
ings and piano keys to dominoes. 

In the protective coating field, cellulose nitrate con- 
tinues to be the major constituent for conferring tough- 
ness, long protection, and quick drying at room tem- 
peratures or slightly above. It finds extensive use in arti- 
ficial leather, adhesives and emulsions for coating of paper. 


Developments during 1939 


Since cellulose nitrate and its plastics have been so 
thoroughly investigated and exploited over a period of 
years, it is not unusual that there have been no startling 
developments during the past year. Nevertheless, im- 
provements in control of color,® further use of wood 
cellulose as raw material, and extension of use for rapid 
drying printing inks,'' have been made. 

In the plastics field proper, there is an increased tend- 
ency toward the use of thin clear surface layers of colored 
plastic to give depth effects; and for window decoration 
from sheets containing dyes which give different colora- 
tions when they are viewed by reflected and trans- 
mitted light, respectively. 

8 Bouchonnet, Trombe and Petitpas, Bull. Soc. Chim. (5), 4, 1085-92 (1937) 


19 Delorme, Rev. Gen. Mat. Plast. 14, 46-9 (1938), 
11) Fernandez, R. O., Private Communication. 





Forms available 





Lacquers Plastic rods 

Emulsions Plastic tubes 

Plastic sheets in various thicknesses (20 in. by 50 in. 
standard ) 

Color chips 

All in great variety of colors and patterns. 

Methods of fabrication 

Cutting Turning 

Sawing Printing 

Punching Embossing } 

Drilling Polishing 

Drawing 


Molding, by heating at 160 deg. F-220 deg. F. and 
pressing (mechanical or hydraulic) 

Blowing, by placing softened sheets of the material in 
mold and forcing air between them. 


Typical applications of plastic 


Bag frames Index forms 


Belting interliner Labels 

Blotters Mirrors 

Brushes Novelties 

Buckles Piano keys 
Calendars Pencils 

Clock dials & crystals Razor handles 
Cutlery handles Rulers 

Dental plates Shoe eyelets & lace tips 
Dominoes Toilet seats 
Drafting instruments Tool handles 
Eyeshades Toothbrush handles 
Fountain pens Toys 


Wood heel covers 
Spectacle frames 


Golf club parts 


Outstanding properties 


Toughness Clarity 
Water resistance Colorability 
Ease of fabrication Flammability 


Ease of cementing 


Trade names 


Amerith, Celluloid, Monsanto Cellulose Nitrate, Nixonoid, 
Pyralin 


9 Wecan picture but a few typical applice- 
tions, such as the utility set of 
Amerith (Fig. 7), the transparent Pro- 
phy-lec-tic brush back (Fig. 8) and 
the make-up table with revolving front 
whose top is protected and made 


attractive by the use of Pyralin 





i ls i lt eg 








al TE I EE 








Cold molded parts 
are used generally 
in applications 
where electrical 
properties or heat 
resistance is desired. 
These are from 
the American Insu- 


lator Corporation 













COLD MOLDING COMPOUNDS 


by S. PELLERANO* 


GENERALLY SPEAKING, BY COLD MOLDING IS 
meant the process of molding powders under pressure in 
a die at room temperature. However, cold molding can 
also very well include such compositions as are used for 
battery boxes, which are kept plastic at a rather high 
temperature and later formed in a cold die. More 
specifically, however, and the subject of the present dis- 
cussion, it is that process whereby the powders are 
formed into a coherent mass under pressure in a die at 
room temperature and subsequently heated in ovens to 
harden. In other words, this procedure is similar to that 
employed in the manufacture of clay and porcelain ex- 
cept that the final temperature employed in processing is 
not as high as that used in ceramics. 


Composition and formulation 


Cold molding powders are composed of a filler and 
binder. The filler usually consists of short asbestos 
fibers together with other minerals, such as clay, talc, 
slate-flour, barytes, and the like. It is also possible to 
employ an organic filler such as woodflour. The binders, 
the characteristics of which very largely determine the 
properties of the finished product, may be divided into 
these three main groups which are listed in the column 
which follows above. 


* Consulting Chemist. 





(a) Bituminous 

(b) Synthetic Resins 

(c) Inorganic (Portland cement, sand-lime, etc 
These three types correspond to the German classifica- 
tion of Types 2, 3, 4 and X. 

(a) Bituminous binder —This consists of a varnish- 
like material formulated from various percentages of oils 
(linseed, tung, castor, oiticica, fish, etc.), natural and 
synthetic resins (coumarone, indene, copal, dammar, 
ester gum, etc.), and asphalts (gilsonite, steam-reduced 
and blown petroleum), together with stearine pitch or 
vegetable pitch. A selection of these materials are 
blended together and cooked somewhat in the fashion 
employed by the varnish maker. This combination is 
then cut with a thinner or solvent (or a mixture thereof— 
such as hi-flash naphtha, coal-tar naphtha, mineral 
spirits, gasoline and benzol) to obtain a heavy liquid of a 
definite viscosity, determined by the absorptive proper- 
ties of the filler. The addition of a plasticizer, such as 
tricresyl phosphate, butyl stearate, dibutyl stearate and 
chlorinated diphenyl has been found to be of value in 
aiding plastification and improving the product's resist- 


ance to heat. 

The binder, which comprises 25 to 30 percent of the 
finished powder, is added to short asbestos fibers (rang- 
ing from Floats to Canadian Classification of 0-o-5-11) 
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Garfield Mfg. Co. turned out these typical cold molded plastic parts, 
which include electrical appliance parts and knobs for cooking utensils 


together with fibrous talc, clay, red oxide, and vulcaniz- 
ing or oxidizing agents such as sulphur, selenium, lith- 
arge and driers, and various modifying agents, in a knead- 
ing machine of the Werner-Pfleiderer type and mixed 
until a powder having the desired properties is obtained. 
It is of course essential to quality production that all 
manufactured powders be uniform in bulk factor, plastic- 
ity, particle size, etc. All these control tests should be 
made befote the powder is approved for production 
utilization. After the material is released from the 
mixer it is graded and then conditioned by air-drying for 
a period of about one week so that sufficient solvent will 
have evaporated. The non-tacky compound thus ob- 
tained is now suitable for pressing. (There are several 
methods of eliminating or modifying this conditioning 
process so that production may be expedited consider- 
ably.) After proper aging, about 0.5 to 1 percent of a 
lubricant such as a metallic stearate or a neutral soap, is 
usually added to assist the molding operation. After 
compression molding in a hydraulic or toggle press, the 
articles are baked for about 24 hrs. at gradually increas- 
ing temperatures (¢.g., 4 hrs. at 180 deg. F., 4 hrs. at 
250 deg. F., 4 hrs. at 300 deg. F., 4 hrs. at 350 deg. F., 
etc.), to produce by polymerization, distillation or oxida- 
tion, or a combination of these, a final product of con- 
siderable hardness and possessing excellent chemical and 
dimensional stability upon prolonged exposure to tem- 
peratures of about 500 deg. F. 

As an example of a typical cold molding powder com- 
position we may cite U. S. Patent #1,671,230 (all parts 
on a weight basis): 


Stearine pitch 40 parts 
Asphale Ba 
Binder: Castor oil mam." 
Benzol 25-100" 
Asbestos 1100 parts 
Filler: Sulphur ae sa 
Iron oxide ak 


This quantity of filler is used in combination with 286 
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parts of the binder described. In place of castor oil, 
linseed, tung or fish oil may be used. Gilsonite, steam- 
reduced or oxidized asphalt, or mixtures of these, may 
be substituted in all or in part for the stearine pitch. 
Driers such as litharge, naphthenates, or rosin may be 
added. Other solvents such as mineral spirits, hi-flash 
naphtha or gasoline may be used in place of benzol to 
yield a predetermined viscosity requirement. 

(b) Synthetic resin binder—A widely used binder 
consists of a viscous “‘A stage’’ phenolic resin of about 
17 to 18 deg. Baumé gravity. A Werner-Pfleiderer or 
similar mixing machine is usually employed in mixing 
the binder and the filler(in this instance largely asbestos ). 
The resulting powder is then molded and processed in 
the regular manner; the baking is generally of shorter 
duration than with bituminous binder. The powders 
formulated with synthetic resin binders are rather un- 
stable and must be pressed shortly after being prepared 

(c) Inorganic binders—Cold molding composition 
made with inorganic binders is known as the ‘“‘refrac- 
tory’’ type. The binders used are Portland cement 
(High Early-Strength being preferred) or lime and silica, 
together with asbestos, plastic or china clays, and proper 
amount of water to give sufficient flow and density to the 
piece when subjected to pressure in the mold. Moldings 
made with Portland cement binders are usually hardened 
by soaking in water or in a humidity chamber, whereas 
those containing sand-lime are processed in steam auto- 
claves. The finished products normally absorb 10 to 12 
percent water. In order to reduce this to a minimum, 
they are impregnated with materials such as ceresin, 
amorphous waxes, creosote or pitches such as coal-tar. 
It is also possible to mix powdered coumarone-indene 
resin with the asbestos-cement-water mixture before 
molding. After the molded piece has been cured in 
water, it is baked in the usual manner in gas or electric 
ovens. During this operation the resin flows and renders 
the product impervious to water. In contradistinction 
to pitches, the articles impregnated with coumarone- 
indene in this fashion do not track when they are sub- 
jected to the electric arc. 
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Present status and future possibilities 


Since the development of hot molding compounds, the 
use of cold molding materials has been greatly reduced. 
The principal reason for this unfortunate condition is 
that with the possible exception of one or two concerns 
who produce for their own use, very little attention has 
been devoted to development and research in this po- 
tentially important field. This lack of action has seri- 
ously hampered the progress of the industry as a whole 
and has virtually caused a stagnation period of 30 years. 
Cold molding must therefore be considered still in its 
infancy. Wherever a low-cost high-heat resisting elec- 
trical insulator is required, however, cold molding com- 
position is still the logical choice. 

Unlike hot molders, the cold molders all manufacture 
their own particular molding powders. This policy has 
heretofore been considered inevitable due to alleged 
instability of the powder. However, it is now possible 
to distribute and market stable cold molding powders in 
the same manner that hot molding powders are sold to- 
day. This revolutionary development coupled with the 
natural advantages of greater formula modification as 
well as more rapid production throws open a virgin field 
to a scientifically inclined manufacturer interested in the 
production and sale of standardized cold molding pow- 
ders to molders throughout the country (who are at 
present already equipped with the necessary presses). 
As the curing operation is not performed in the die it- 
self, the daily cold molding production rate is much 
higher than that obtained in hot molding. In addition, 
the employment of automatic presses and presses actu- 
ated by air or cam movements would further increase 
the production rate. Cold molding also possesses an 
economical advantage over hot molding. when a short 
production run requiring a single cavity is specified. 


Forms available 


At present the only forms available are finished articles 
produced from cold molding compounds. 





Typical applications 

Bituminous—find wide employment in the manufacture 
of handles and knobs for cooking utensils, valve wheels 
and numerous other articles. One of the chief applica- 
tions of bituminous cold molding powders is in the 
manufacture of connector plugs used on flat-irons, toast. 
ers, ranges, etc., where high-heat resistance is essential. 
The recently promulgated requirements of the Board ot 
Fire Underwriters’ for connector plugs presents a particu- 
larly fertile market for the progressive manufacturer of 
improved cold molding compounds. 

Synthetic resin—used for miscellaneous electrical parts. 
Bituminous cold molded material does find use for elec- 
trical purposes but in some instances the water absorp- 
tion is too high; bituminous material also contains 
water-soluble matter which is sometimes greatly unde- 
sirable. The synthetic resin cold molded type is far 
superior in this respect although improvement could be 
made in the bituminous type. Synthetic resins, other 
than the phenolic, should prove of value as binders for 
cold molding powders. The synthetic resin type has 
greater mechanical strength, is considerably tougher 
than the bituminous type, and can be made with a finish 
almost equal to that obtained in hot molding. 

Inorganic—This type continues to be used where high- 
heat resistance (up to about 1000 deg. C.) and arc resist- 
ance are required. Arc shields, electric heating bases 
and certain special insulators, etc., demand this type. 


Outstanding properties 
Heat resistance 
Low-cost raw materials 


Rapid molding cycle 


Trade names 

Organic: Aico, Cetic-Non-Refractory, Ebrok, Gummon, Okon, 
Thermoplax. 

Inorganic: Ajsco-s, Alphide, Cetic-Refractory, Coltstone, 
Hemit. 


Handles for stoves and coffee makers made of cold molded materials resist greater heat than many 


of the hot molded compounds will withstand. 


Those below are by Cutler-Hammer, Incorporated 
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COLORING MATERIALS 


by W. H. PEACOCK®* and R. H. KIENLE** 





BECAUSE PLASTICS VARY SO WIDELY IN CHEMI- 
cal nature, physical condition, process engineering, uses 
and testing specifications, it has been found that no one 
coloring matter, or group of coloring matters is equally 
suitable for use in all. Usually each plastic, and fre- 
quently some specific use of a plastic, requires the co- 


operative study and service of the manufacturers of both 


"8 Technical Service Division, The Calco Chemical Co. 
** Director, Physicochemical- Research Laboratory, The tales Chemical Co., Inc 


the plastic and the coloring material. 








MATERIALS WITH VARIOUS PLASTIC BINDERS 


In fact, most of 
the color problems are being solved in this manner. 

A comprehensive review of the coloring of plastics has 
already been given by the authors.' The coloring of 
cellulose esters plastics has been ably discussed by 
Clewell and Payne.* 
ganic pigments has also been discussed by Richards.* 
The present paper is supplementary to these publications. 


The use of white and other inor- 













































































TABLE I. COMPATIBILITY OF COLORING 
* Insoluble 
(Organic) 
Mordant Direct Vat & Spirit Oil Dyes (1), Pigments 
Acid Acid Basic &Devel- Sulphur Naphthol Acctate Soluble Soluble Lakes, Inorganic 
Type of Plastic Binder Dyes Dyes Dyes oped Dyes Dyes yes Dyes Dyes Dyes Toners Q) 
Acrylate ra N(Q) N(2) CG) N N CC) CH CQ) C C1) C01) 
Alkyd mae N(5) N(5) N(5) N(5) N Cc NGS) N(S5) NGS) _ NG) CQ) G) 
Casein AN: - es C C C C NGS) N N Ca) Ci) 
Cellulose :—Acetate N(2) N N(5) N N CQ) C6) (4) = C G C73) 1) ~C(3) G@) 
—Ethers - methy! ‘ 
ethyl-benzyl N(7) N C(3) N N C1) C4 C C cq) C(3) (1) 
—Nirate § NY)  NQ@) C3) N(7) N CQ) C4 Cc C C3) (1) CG3)Q) 
Cold —Organic N N N N N N(7) C(4) N C C(1) C(1) 
Molded: —Inorganic C Cc Cc Cc C cy) N@ N(7) N C1) Ci) 
Natural: —Water-soluble 
adhesives Cc Cc ¢ Sc C c N(Q2 N N cada cma 
—Alcohol - soluble 
shellac, etc. N(2) N(2) Cc) NQ N Ca) NQ C NQ) CQ) C(1) 
—Hydrocarbon- 
soluble resins N N N(2) N ee ca) C+ N(7) c C1) C1) 
Phenol- —Molding pow- 
formal- ders N(7) N(7) C3) N(7) N CC) C4 C(3) Cc ca)() ©Ca)GQ) 
dehyde: —Laminating var- Ra : 
nishes N(5) N(5) N(5) N(9) N(9 N(9) N(7. C N@ ©€(1)(@) (3) 
—Cast N(6) N(6) N(6) N(6) N(2) N(7) N(7) C C6) CHG G)® 
Phenol- —-Molding pow- : 
furfural: ders N(7) N(7) C3) N(7) N ca) C4 (3) Cc C11) (3) +=«C01) G3) 
——Laminating var- ; 
nishes N(5) N(5) N(5) N(9) N(9) N(9) N(7) _ C N77) CQ)G) C)@® 
Rubber: —Chlorinated N N N(2) N N CQ) C4 N Cc Ct) C01) 
~Hydrochloride N N N(2) N N CQ) C4) - N(7) C CU) - Cl) _ 
~—Hard N N N(Q2) N N N(7) C5) (4 N Cs) CA) Ca)Gd) 
—Tire N N N N N10) NGO) C5)(4) N $5) CUa)G) C)(3) 
—S 2) N(2) N(2) N(2) N C01) CD) N C2) ca)G3) CQ)@) 
~-Foam N 2 N(2) N(2) N(2) C ca) C(2) (8) N C(2) CQ) (3) CQ) (3) 
—Latex NQ)(7) NQ)(@) N N(Q2) (7) C CQ) CQ2)(8) N C2) Ca)G) Ca)@) 
Styrene: — N N NQ)N N C(i) (3) (4)(6) NC) 6) CU) Ci) 
Urea- Molding pow- 
forma!- ders (6) N(6) N(6) N(6) N CQ) C(6) C c6) ©c3)Q@) Cd) 
dehyde: —-Laminating syr- : 
ups C(6) C(6) C(6) C(6) ca@d) Cae Ce N(2) N cad) Ch 
Vinyl Filled Ness Ne C(5) £8 N N CO) C5) 2 N(7) C$) 1G) CO) 
resins: _—Unfilled N(2) N(Q2) C(5) (6) N N 1) Cs) (4) N@ s) CG) Cd) 
Waxes: Mineral N(2) N(2) Ne (7) N N 1) C4)@) +N 3) 1) Ci) 
—Vegetable N(2) N(2) N(2) (7) _N N 1) 4)G)_ N CG) CCI) C1) 
Afhnity of the dyes Direct Direct Protein, Cellulosic materials, a? Cellulose Color materials by absorption, disper- 
for clays, & cotton, jute, wood flo acetate sion or mechanical adhesion 
proteins proteins tannin- rayon and grasses fabrics 
& cellulose 
mordants 








KEY—N = Not compatible, C = Compatible 
Not truly — but can be incorporated by Premier, so rated as compatible by the trade. 


Notes on suitability or method: 
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Chemical nature 


There are about 1400 chemical compounds in the dye 
trade lists, and literally thousands of their mixtures, 
that can be used as coloring matters for the binders and 
fillers of plastics. It is impractical to discuss them indi- 
vidually. Chemically, they have been classified with 
reference to their chromophoric nuclei, into such groups 
as nitro, azo, azine, tri- and di-phenylmethanes, xanthine, 
sulphur, anthraquinone, inorganic, and many others.* 
In most cases the chemical constitution of a dye, and its 
stability in plastics cannot be correlated. Therefore, for 
dye users, a classification based on application properties 
has been employed in the attached tables. 


General characteristics 


Where solubility or ultimate compatibility of the 
coloring material and binder is sought, the following re- 
marks may serve as a general guide. Acrylate, rubber, 
styrene, vinyl, natural resins and wax type plastic re- 
quire ketone-, oil- and hydrocarbon-soluble dye. Cellu- 
lose esters and ethers, shellac and spirit varnishes for 
laminating work call for alcohol-soluble dyes. Cast 
phenolics, urea syrups, protein glues and casein, vege- 
table gums, carbohydrate, silicate and Portland cement 
adhesives usually are colored with water-soluble or 
water-dispersible dyes. Molding-powder plastics may 
be colored with soluble dyes, insoluble dyes, lakes 
and pigments, although to varying advantage. The 
coloring of the fibrous fillers involves all the dyes and 
processes in use in the textile and paper trades. 

During 1938-1939 the color influence of the New York 
and San Francisco Fairs has been felt in the plastics field. 
More specific developments concern the recent extended 


























uses of acrylate, polystyrene and vinyl resins; the suc- 
cessful dyeing of molded urea-ware to assist flow studies 
and obtain unique decorative effects, and the develop- 
ment of pastel-colored coating enamels for dark-bodied 
phenolic plastics. Many color problems have arisen 
with the considerable increase in use of both heat-con- 
vertible and non-heat-convertible synthetic plastics in 
the textile and paper fields, such as in the crease-proofing* 
and resin-printing of textiles,* and in the hot-melt coat- 
ing processes for paper. Additional problems have re- 
sulted in connection with the recent widespread use of 
injection molding equipment. Cooperative research has 
been effective in solving these specific problems. 


Properties of coloring materials 


In Table I there has been summarized, for ready refer- 
ence, the compatibility of the several classes of coloring 
materials with the binders more commonly used in 
plastics. Other properties of interest have been sum- 
marized in Table II. 


Trade names 


More than 4500 trade names for dyes used in the 
United States are published yearly.’ 
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TABLE Il. GENERAL PROPERTIES OF COLORING MATERIALS USED IN PLASTICS 
Fastness Properties 
Solubility Alco- 
Alco- Hydro- _Dispersibiliry A Ide- hol & 
Type Affinity Hue Water hols carbons in Resins Heat hydes Light Water Uses 
Acid Dyes Direct for Bright and Good Sparingly Insol. Generally poor, Mod Varies Good Bleed Protein plastics, cast 
proteins strong varies with dye Mod. phenolic, urea resins 
ks = Soe n ____and conditions and water sol. binders 
Mordant Direct for Somewhat Good Spar. _Insol. Generally poor Mod Varies Very Bleed Same as acid dyes 
Dyes proccins Ss duh eee — good ea c ; 
Basic Proteins, cer- Very bright Good Good _Insol. React with Mod Varies Poor Bleed Can be applied to most 
Dyes tain clays and strong many resins some plastics 
high Tannin Good reds are 
Cellulosic good 
materials ‘ ee ee Lae 
Direct & Cellulosic Somewhat Good Spar. _Insol. Generally poor Mod Varies Mod Bleed Used to color cellulosic 
Developed materials dull fillers 
Dyes ie — Si es. . ‘ = 
Sulphur Cellulosic Dull Sol. in Insol. _Insol. Poor Mod. Good Good Good Used chiefly for rubber 
Dyes materials NaS tire fabrics and cruben- 
ss f solutions _ ee 4 —_s ° ized cloth pty 
Vat Cellulosic Somewhat Sol. in Insol. _Insol. Moderate Mod. Varies Very Good Useful in many plastics 
Dyes materials dull & weak alkaline (Bleed good but they are expensive 
reducing 
solutions ese a ie hee? 
Acetate Cellulosic Bright Insol. Spar. Varies Moderate Good Varies Mod. Bleed Cellulose acetate fab- 
Dyes acetates ae Lae rics ace 
Colors All materials Bright Insol. Insol. Insol. Good Good Varies Mod. Many Resins and cellulose 
and by adhesion to mod. to bleed esters 
Lakes me 7 ___ good 
Pigments All materials Soft toned, Insol. Insol. Insol. Good Good Good Very Good All opaque plastics 
by adhesion dull ___ good : a 
Spirit- All materials Bright & Many are Sol. Spar. Good Varies Varies Varics Bleed Most plastics 
Soluble bya tion strong sol. 
Colors or adhesion as } iebelees SS 
Oil- All materials Bright & Insol. Spar. Good Good Good Good Mod. Bleed Resins and cellulose 
Soluble bya ion strong esters 
Colors or adhesion 














etry CCRCEUL OSE 


by D. R. WIGGAM* 


CELLULOSE DERIVATIVES, PARTICULARLY THE 
esters such as the nitrate and the acetate, have long been 
utilized in the fields of plastics and protective coatings 
because they possess the properties of toughness and 
thermoplasticity. Ethylcellulose is a comparatively 
new cellulose ether which recently has been made avail- 
able commercially in this country. It possesses to an 
unusual degree the properties of toughness and thermo- 
plasticity, a low order of flammability, and has formula- 
tion flexibility. This combination of properties has 
stimulated a widespread interest in its use. 


Chemistry of formation 


Cellulose is conceived to be composed of long chain 
molecules, the building units of which are glucose resi- 
dues having the empirical formula C;HwO;. Each such 
unit has three available hydroxyl groups which can be 
substituted. Fig. 1 shows the configuration of a group 
of four of these theoretical units. Ethylcellulose is a 
cellulose ether in which ethyl groups have replaced the 
hydrogens in the hydroxyl groups of the glucose resi- 
dues. The standard ethylcellulose available com- 
mercially has been substituted to the extent of 2.4 to 
2.§ ethoxyl groups per glucose residue. 

It is prepared by treating cellulose, such as wood pulp 
or cotton linters, with a strong aqueous solution of 
sodium hydroxide. This causes the formation of alkali 
cellulose which is then alkylated with such reagents as 
ethyl chloride or sulfate. The operating conditions are 
carefully controlled in order to prevent undesirable 
degradation of the cellulose and destruction of the 
alkylating agent. After etherification is complete, the 
excess reagents are removed by washing and distillation. 
Ethylcellulose is easily purified by washing the product 
free from soluble materials. 


* Hercules Powder Co., Inc. 
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General characteristics 

Ethylcellulose containing 2.4 to 2.5 ethoxy! groups, 
and within this range of substitution material of 47 to 
48 percent ethoxyl content, possesses the widest variety 
of useful properties. The properties of unusual tough- 
ness coupled with thermoplasticity and low flammability 
have been mentioned above. The unplasticized material 
is flexible at temperatures as low as —4o deg. C., and it is 
very extensible. Because of these facts, ethylcellulose 
compositions possess a degree of low temperature tough- 
ness not found in other thermoplastic materials. It 
burns about like cellulose acetate and the products of 
combustion are harmless gases. The maximum ad- 
vantage can be realized from the thermoplastic character 
of ethylcellulose because it is also stable to heat. Its 
inertness to alkalies of all strengths and to dilute acids 
could be deduced from its ether structure; likewise, its 
solubility and compatibility with a wide variety of 
solvents, resins, waxes, oils, and plasticizers could 
be predicted. It has a moisture absorption of 2 percent 
which is somewhat better than cellulose acetate and 
slightly poorer than nitrocellulose. Bass and Goggin' 
have shown that ethylcellulose film and molded plastics, 
are excellent electrical insulating materials. 

The specific gravity of 1.14 for ethylcellulose compares 
with 1.37 for cellulose acetate and 1.60 for nitrocellulose. 
This low value has special significance because it means 
that 1 Ib. of ethylcellulose will produce as many plastic 
articles as 1.20 lbs. of cellulose acetate and 1.40 lbs. of 
nitrocellulose. This same advantage holds for films, 
protective coatings, adhesives, etc. 

Straight chain petroleum hydrocarbons comprise the 
only class of organic liquids which do not exhibit marked 


1. Sheiler L. Bass and W. C Goggin, Transactions of The Electrochemical Society 
Vol. LXXIV, pp. 47-65, October 13, 1938. 
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THEORETICAL CONFIGURATION OF A PORT/ON OF 
A CELLULOSE MOLEcue. 
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Ethylcellulose plastics have been formulated by proper plasticization so, in the form of extruded 


insulation, they resist the tendency of wire to cut through the insulation at elevated temperatures 
of usual usage. The wire at the left was kinked tightly at 40 deg. C. but the ethyl- 
cellulose insulation did not crack. (Photos, courtesy Hercules Powder Co., Incorporated) 


solvent action on ethylcellulose. An exceptionally 
good solvent combination, which is also economical, is 
composed of 70 to 80 parts by weight of an aromatic 
hydrocarbon, such as toluene, or a hydrogenated naph- 
tha, such as Solvesso, with 30 to 20 parts by weight of 
an aliphatic alcohol, such as denatured ethyl alcohol. 
The available plasticizing agents are practically un- 
limited and cover such widely divergent classes as high 
boiling esters, raw oils, air-blown oils, fatty acids and 
chlorinated diphenyl derivatives. Heat-bodied oils 
usually are considered as incompatible but can be used 
in limited quantities, especially in the presence of a mutu- 
ally compatible third ingredient. Useful waxes include 
the usual ester type waxes, both vegetable and animal, 
and many bituminous materials such as montan wax, 
coal-tar, stearin pitch, etc. Paraffin in the presence of 
a mutually compatible third ingredient can be used in 
appreciable quantities, but alone it is incompatible with 
ethylcellulose. Compatible resin classes encompass 
many of the natural resins including all of the alcohol 
soluble types, pure phenolics, rosin modified phenolics, 
rosin modified maleates, long oil or fatty acid extended 
alkyd resins and some miscellaneous types such as ester 
gum. Many hydrocarbon, urea-formaldehyde, short oil- 
modified alkyd and oil-modified phenolic resins exhibit 
limited compatibility, but are quite useful in ethylcellu- 
lose compositions in which the amount of resin employed 
is relatively low. Again, the principle of employing a 
mutually compatible third ingredient, such as a plasticiz- 
ing agent, is often effective in overcoming the tendency 
for incompatible mixtures to form. 

Ethylcellulose dissolves readily in hot resins, oils, 


waxes, plasticizers and mixtures of these in the absence 


of any volatile solvent. Since such compositions are 
very thermoplastic, they can be applied as molten mix- 
tures at elevated temperatures and form the bases for 
adhesives, coatings, and the like. 


Developments during 1939 


The suitability of ethylcellulose for use in plastics was 
discussed in an article by Wiggam® in the October 1936 
issue of Mopern Prastics. In the October 1937 issue, 
Gibb* discussed some ethylcellulose plastics and the 
general method of preparing them. These earlier articles 
were confined to mixtures of ethylcellulose and plasti- 
cizers. Wiggam and Koch‘ brought out the advisability 
of using resins in ethylcellulose plastics in the October 
1938 issue. Since then, decided progress has been 
achieved in the development of successful ethylcellulose 
extrusion wire coatings, and injection plastics containing 
resins. In both of these fields of development there has 
been striking evidence that both formulation and ap- 
plication technique play very important roles in the suc- 
cessful use of ethylcellulose plastics. 

For example, ethylcellulose plastics modified with the 
usual solvent type plasticizers are unsuited for use as 
extruded wire insulation because the wire cuts through 
the insulation under the usual conditions of use. How- 
ever, ethylcellulose plastics have been formulated by 
proper plasticization which, in the form of extruded in- 
sulation, resist indefinitely the tendency for the wire 
to cut through the insulation under the usually elevated 
temperatures of customary usage. Electrical character- 
istics of this insulation are good. (Please turn to next page) 


2 D. R. Wiggam, Modern Plastics, p. 31, October 1936 
3 DA Gibb ibid., p. 23, October 1937 
4. D.&. Wiggem and Williem Koch, ibid., p. 28, October 1938 
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These plastics, if applied properly, not only are re- 
sistant to flow at elevated temperatures under stress, 
but are also very flexible at a temperature of —4o deg. 
C. On the other hand, improper application results in 
extremely brittle extruded coatings. Successful applica- 
tion depends upon extruding the compositions heated to 
approximately their melting points around wire pre- 
heated to a similar temperature. 

Injection plastics have been developed by proper selec- 
tion of resins and plasticizers which are exceptionally 
resistant to water absorption, are hard, very resistant to 
shock and have good resistance to cold flow. The in- 
clusion of resin into ethylcellulose injection plastics has 
made possible compositions with much lower water ab- 
sorption characteristics than is possible with plasticizers 
alone. Hardness and rigidity or permanence of dimen- 
sions are also greatly improved by the use of resins. 
Examination by polarized light indicates that commer- 
cially injected pieces are practically free of strain lines. 
This is important because it signifies very good uni- 
formity throughout the injected article. 


Forms available 

Standard ethylcellulose of 47 to 48 percent ethoxy] 
content is available in the form of fine white granules in 
the following standard viscosity types. 


5% Solution 20°% Solution 


Capillary 5/1 inch Falling Ball! Usual 
Viscosimeter 10 inch Drop Designation 
10 Centipoise 2 Seconds XX Low viscosity 
1}- 16 z oe a = X Low 
24- 28 ss &- @ ° Low 
45- 57 2 20-30 * Medium " 
83- 99 * ao-s8 * High 
190-240 , 200-300“ X High 
270-300 400-500 XX High 
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A variety of moldings of ethyl- 
cellulose submitted by Hercules 
Powder Co., Inc., to indicate 
the versatility of the com- 
pound which, as you can see, 
may be mottled, dyed or clear 


Viscosity is measured in a toluene and alcohol mixed 5 
solvent composed of 80 parts toluene and 20 parts de- 
natured ethyl alcohol (by weight) at 25 deg. C. 

Besides the standard types, ethylcellulose can be 
furnished in other degrees of substitution than 47 to 48 
percent in any of the usual viscosity types indicated. 


Methods of fabrication ; 
Ethylcellulose plastics can be completely processed 
in 1§ to 30 minutes on hot two-roll mills or in heated 
masticators of the Banbury type without the use of vola- 
tile solvents. Seasoning is thus unnecessary and there is 
very little “‘stock-in-process’’ at any one time. These 
plastics can be injection and compression molded and 
extruded from dies. Existing equipment for handling 
thermoplastics can be used without modification. 
Compression molding requires approximately 275 
to 325 deg. F. and 2000 to 4ooo lbs. per sq. in. Both 
injection and extrusion operations require approximately 
325 to 425 deg. F. 


Typical applications 
Protective coatings Extrusion wire insulation 
Adhesives Injection plastics 

Pigment grinding base Cable lacquers 


Hot-melt paper and cloth coatings 


Outstanding properties 

Unusually good low tem- 
perature flexibility and 
toughness 

Wide range of compatibility 


Stability to heat 
Thermoplasticity 
Electrical resistance 


—*\ 


Trade names 
Dow Ethocel, Hercules Ethylcellulose. 













Photomicrographs of (Fig. 1) 
Filter-Cel, one of the Celite 
filter aids at 300 times 
actual particle size, and (Fig. 
2) of Celite Snow Floss at 


exactly the same magnification 








by A. B. CUMMINS* 


TWO OF THE MORE IMPORTANT MINERAL OR 
inorganic fillers employed in the plastics industry are 
asbestos and diatomaceous silica. Mineral fillers are 
required where high heat resistance, exceptional clec- 
trical properties or minimum moisture absorption char- 
acteristics are required in molded products. In addition, 
there are other characteristics of each of these fillers that 
make their use important in the plastics field. 


Chemical composition 


The term asbestos has now come to include most of the 
more or less fibrous minerals. However, as employed in 
the plastics industry, asbestos usually refers to the 
mineral chrysotile. This is a hydrated magnesium sili- 
cate, corresponding in composition fairly closely to the 
formula Hy.Mg,SisO, or 3MgO-2SiO,2H,O. Asbestos is 
employed in the form of fabric, paper and definitely 
fibrous forms for laminated compositions, etc., but its 
general use as a filler is as asbestos fines or floats, consist- 
ing of very fine fibers with associated dust and non- 
fibrous asbestic material. 

Diatomaceous silica is a natural occurring opaline 
silica, containing three to eight percent of combined 
water and some two to six percent of other substances in 
chemical combination (alumina, iron oxide, alkaline 
earths and alkali metals). The material is of plant 
origin, consisting of the silicified residues of diatoms, 
which are microscopic aquatic plants of common occur- 
rence. Diatomaceous silica is umique among mineral 
fillers because of its microscopic structure, great bulk, 
high absorptive capacity and low specific gravity.** 

Chemical analyses for samples of chrysotile asbestos 
from Quebec and Arizona and of a leading grade of 
commercial diatomaceous silica are given in Table I: 


2 in charge of Celite research, Johns-Manville Research Laboratories. 


** Diatomaceous Silica in Plastics, Modern Plastics, October 1936 


FILLERS—ASBESTOS AND 
DIATOMACEOUS SILICA 


Taste | 
Diatomaceous 
Chrysotile Chrysotile Silica 
Canadian Arizona Celite 
Moisture 
Loss at 100° C. 1.88 0.69 0.” 
Combined H,O 
Loss on ignition 13.60 13.86 0.22 
SiO, 39.91 42.69 92.42 
Al1,O; 1.35 v.39 3.86 
Fe,O 2.05 0.63 1.35 
MgO 41.57 41.73 0.8 
CaO Trace 0.20 0.28 
Na,O 1.01 
TOTAL 100.36 100.19 100 04 


General characteristics 


The only natural fibrous material of mineral 
composition available. Its use is required when a fine 
fibrous filler must be used for temperature conditions 
above that which can be tolerated by the usual organic 
fillers, such as woodflour, cellulose, etc., which char at 


Asbestos 


temperatures below that at which any apparent change 
occurs with asbestos. 

The specific gravity of pure chrysotile may be as low 
as 2.25, but for commercial grades the range will be 
ordinarily from 2.45 to 2.80. Color varies from nearly 
white to gray. Heat resistance is good to above 1400 
deg. F. Dry density of commercial grades varies from 
12 to 40 Ib. per cu. ft. Fineness specifications vary 
widely. Fiber length in all materials used as a powdered 
filler is below '/s inch 

Diatomaceous Silica. Its true specific gravity is within 
the range of 2.0 to 2.3. Apparent density (dry) is 8.0 
to 25.0 lbs. per cu. ft. Fineness specifications range 
between zero percent on 200 mesh to ten to fifteen percent 
on 150 mesh depending on the use. While diatomaceous 
silica has an extraordinarily high absorptive capacity for 
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liquids, etc., it is readily mixed with plastic compositions 
and can be handled satisfactorily in molding operations. 


Developments during 1939 


Asbestos. Greater effort has been made on the part of 
manufacturers to effect standardization of grades and to 
provide new and improved grades than in any previous 
year. At least one of the leading asbestos producers has 
carried out extensive technical investigations on the 
grades of fiber most suitable for different purposes and 
has set up a continuous technical service group to meet 
the requirements of the plastics trade, both in supplying 
the proper grades of short-fiber filler and in developing 
the best technique and methods in the use and applica- 
tion of asbestos in molding powders. 

Some outstanding advances during 1939 have been: 


1. Production of necessary grades now standardized 
at economic price levels. 

2. Commercial availability of cleaner and better 
short-fiber grades. 

3. Establishment of expert technical service. 


Diatomaceous Silica. The use of diatomaceous silica 
in synthetic plastics is relatively new, but has been 
definitely increasing. During 1939, the increase in use 
came to nearly 100 percent over the average for the 
previous four year period. This has come about through 
wider acquaintance with the unique properties of diato- 
maceous silica and recognition of some of the outstand- 
ing qualities of molded objects filled with this inorganic 
material. Two outstanding developments have taken 
place in 1939: 


1. The practical solution of problems in the fabrica- 
tion of molding powders containing high loadings. 
2. Introduction of certain new grades of material 
which are characterized by more ready mixability. 


Types of products in which employed 


Asbestos Diatomaceous Silica 


Battery boxes 
Phonograph records 
Heater plugs 
Sulphur plastics 
Electrical parts 
Closures 


Heater plugs 

High heat-resistant parts, 
irons, Ovens, etc. 

Electrical panels 

Flooring compositions 

Laminated products 


Asbestos 


Electrical insulations 

Wax compositions 
Roofings 

Friction materials 
‘“Haveg’ type compositions 


Coating compositions 


Forms available 
Asbestos 


Long fiber 
Short fiber 
“*Floats’’ 
Fabric 
Yarn 
Paper 


Low iron-content grades 





Diatomaceous Silica 


Surgical parts 

Asphaltic cements and en- 
amels 

Rubber products 

Box toe compositions 

For many parts requiring 
excellent and durable 
surface finish 

Phone receivers 

Precision molding 


Diatomaceous Silica 


Natural powders and cal- 
cined powders of differ- 
ent degrees of fineness 
and chemical purity 

Different density mate- 
rials available from very 
light powders to those 
of 25 lb. per cu. ft. loose 
weight 


Outstanding characteristics as fillers 


Asbestos 


High heat resistance 
Chemical inertness 

Low moisture absorption 
Low shrinkage 

Low coefficient expansion 
Fair electrical properties 
Permits high loadings 


High impact strength 
(with better quality 
grades ) 


Trade names 


Asbestos 


1. Chrysotile 
a. Canada 
b. Arizona 


a Amphibole 


Diatomaceous Silica 


High heat resistance 

Chemical inertness 

Minimum moisture absorp- 
tion 

Lowest specific gravity of 
any mineral filler 

Exceptional surface finish 

Excellent electrical proper- 
ties 

Good to exceptional sur- 
face hardness 

Good molding flow 

Grit-free grades available 


Diatomaceous Silica 


1. Infusorial 
2. Kéeselguhr 
3. Diatonite 


A close-up of one of the huge cliffs of diatomaceous 


earth at Lompoc, Cal., showing the great depth and uni- 


formity of the deposit. 





(Photo, courtesy Johns-Manville) 















WOODFLOUR 


by VIRGIL E. MEHARG* 


FILLERS—COTTON FLOCK AND 








PREVIOUS ARTICLES OF THIS SERIES' HAVE 
dealt with reasons for filler use, the properties imparted 
to thermosetting resins by fillers, and the particular 
advantages and disadvantages of various individual 
fillers. The use of fibrous materials in the preparation 
of thermosetting plastic molding materials is shown to be 
unique, in that the filler imparts considerable strength 
to the molded product. Thus, varied properties are 
possible in thermosetting materials by virtue of filler 
selection as well as resin selection. This helps con- 
siderably in explaining the well-known versatility of 
these materials. 

In this article we deal with two of the most used 
fillers, namely, woodflour and cotton. These two fillers are 
far more widely used than any others in thermosetting 
resins. Of the two, woodflour is used in much larger 
volume. The reasons for this have been amply set 
forth in a previous article.2 Again, reference should be 
made to this article for the particular methods necessary 
to produce the proper fibrous type of woodflour—methods 
which have evolved over a period of years. Essentially, 
the wood must be defibered by shearing as contrasted 
with a strictly cutting operation. In other words, as 
far as possible the defibering operation must take place 
in such a manner as to preserve the fibrous structure to the 
maximum degree. Thus, the maximum strength of this 
fiber is imparted to the finished molded part. 

Cotton, being already in a fibrous condition, the 
problem is one of cutting to the desired mesh and bulk 
factor. This term bulk factor will be explained more 
fully later, but it should only be noted here that while 
wood is sheared or ground, cotton is cut to give these 
filler materials their best properties for molded plastics. 

Woodflour and cotton may be obtained in approxi- 
mately the same mesh. In this finely ground condition, 
cotton is called flock. The presence of foreign materials, 
such as metallic scrap, is equally objectionable in either 
filler. Even organic materials, which will not absorb 
dye, will show up in the finished molded part, causing 


* Research & Development Laboratories, Bakelite Corp. 
1. Why Fillers in Thermosetting Molding Materials? —Modern Plastics, Oct. "37, p. 
46. Filler Requirements,—Modern Plastics, Oct. "38, p. 30. 


2. Modern Plastics, Oct. "38, p. 30. 





Fig. 1 shows a common grinding of woodflour 
in which the particles are generally straight. 
Fig. 2 shows how cotton flock exhibits a ten- 
Microphotograph No. 1 is 175 
All others are 150 magnification 


dency to curl. 


magnification. 





rejections. Therefore, they must be excluded from the 
raw material. 

Both fillers are available in different shades of color, 
adaptable to use in producing molded parts of different 
color. Naturally, the lighter shades command some- 
what higher prices. We must of necessity confine our- 
selves to phenolic compositions, since woodflour-filled 
products from urea resins have not yet been released com- 
mercially in this country. 

Considering phenolic base molding materials, let us 
consider Table I to learn why woodflour commands so 
much greater use than cotton. (See page 54.) 

Most large scale jobs today do not charge molds with 
powder, but instead, use preforms. This preforming is 
carried out in automatic machines, and to work success- 
fully, it requires a free flowing powder. Cortton-filled 
molding materials are likely to be deficient in this respect. 

To sum up, it may be seen that, for the molder, the use 
of cotton-filled molding materials presents problems. 
Usually, he cannot employ automatic preforming ma- 
chines and must resort to weighing the charges for each 
mold cavity or use some other laborious measuring pro- 
cedure. Either way entails more labor and expense. 
Molds must also be designed with a higher volume con- 
tent to accommodate the cotton-filled material. 

The molded specific gravity difference between cotton 
and woodflour filler is slight. The difference favors 
woodflour. The generally accepted specific gravity 
values are 1.36 for woodflour-filled materials, and 1.40 
for cotton-filled materials. 

In Table I, some of the terms require explanation. 
By the apparent density is meant density of the molding 
powder in a form ready for charging to the mold. The 
lower the apparent density of the powder, the deeper 
must be the mold cavity (if powder is charged to the 
mold). This is of some importance in cost of dies. 

The ratio between the volume of molding material and 
the volume of the molded piece produced from this same 
volume of powder is called the bulk factor. It may be 
seen that it is the same as the ratio of molded density to 
apparent density. Bulk factor and apparent density are, 
therefore, related. In general, it is desirable to have a 















high apparent density (which means a low bulk factor). 
Cotton, as a filler, is at a disadvantage, compared with 
woodflour, in this respect. 

Since the bulk factor of the molding powder is related 
to some extent to the bulk factor of the filler, the method 
of cutting or grinding the filler to obtain the best proper- 
ties in the filler itself is important. This is especially 
true of cotton, which tends to give high bulk factors. 

Reference to microphotographs may give a better con- 
ception of why this occurs. Fig. 1 shows a common 
grinding of woodflour. In general, the particles are 
straight. In Fig. 2, cotton flock shows a tendency to 
curl. Thecotton fibers are smaller in diameter and longer 
in length. 

Figs. 3-4 show microphotographs of typical molding 
material particles in which woodflour and cotton respec- 
tively were used as fillers. Although some evidence of 
original fiber is seen in Fig. 3, the cotton in Fig. 4 is very 
evident. It can readily be seen that powders comprising 
particles such as those in Fig. 4, would be bulky. 

Up to this point, the comparison has been in favor of 
woodflour. In subsequent comparisons, the advantages 
of cotton wili be discussed. The tensile, impact and 
flexural strengths of cotton-filled materials are, on the 
average, consistently better than woodflour-filled mate- 
rials. The values, mentioned in Table I, are for the two 
fillers when cut to approximately the same mesh. Values 
somewhat higher than those given for cotton can be 
obtained if longer fiber length is used, but again, the 
gain will be at the expense of a poorer bulk factor and 
other related properties. 

No doubt, some of the superior strength properties of 
a cotton filler are due to the inherent greater strength of 
the cotton fiber over the wood fiber. By a parallel lin- 
ing up of relatively long fibers of cotton, surprisingly 
high values may be obtained in impact and flexural values 
in the direction perpendicular to the fibers. This is 
similar to the grain strength in wood. This may be of 
some use for such applications as aircraft construction. 
It is, of course, necessary to know the direction and 
magnitude of the stresses to take advantage of this 
special rechnique. 

The properties already given immediately suggest the 
uses to which molding materials of the two filler types 
will be placed. Because of their ease of handling, low 
price and general adaptability to a wide variety of de- 
mands, the woodflour-filled materials are used wherever 
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Figs. 3-4 show microphotographs of typical 
molding material particles in which woodflour 


and cotton flock, respectively, were used as fillers 


TABLE I 


COMPARISON OF PROPERTIES 


Properties of interest to molders 


Apparent density of powder — Lower for cotton filled 

Bulk factor of powder — Higher for cotton filled 

Preformability of powder — Poorer for cotton 
filled 

Molded density — Wood filled 1.36— 
Corton filled 1.40 

Flow range — Approximately the 
same 


Properties of interest to ultimate consumers 
Wood Filler Cotton Filler 


Tensile strength, lbs./sq. 

inch (molded plastic part) 7000-10,000 8000-12,000 
Impact strength, ft. Ibs. 

energy to break (molded 

plastic part) O.II-0.20 0.20-0.5 
Flexural strength, lbs./sq. 

inch (molded plastic 

part) 8500-12,000 10,000-14,000 
Electrical properties Equivalent for same resin. 

(molded plastic part) 





possible. On the other hand, where maximum tensile 
and flexural strengths are needed along with improved 
impact strength, the more expensive cotton-filled mate- 
rials have a distinct advantage. 


Cost 


The basic cost of cotton filler is of the order of 4 to 8 
times higher than woodflour. This higher raw material 
cost, plus the greater processing costs, means unavoid- 
ably higher price to the ultimate user. However, the 
increased strength properties very often outweigh these 
considerations. This has led to an increasing use of 
cotton. With decreasing costs, as volume goes up, it is 
confidently believed that the plastics industry will make 
increasing use of cotton in order to take advantage of its 
high-strength characteristics 
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by E. E. NOVOTNY* 


THE FURFURAL-PHENOL RESINS ARE THE RESI- 
nous reaction products prepared by reacting furfural 
with phenolic bodies of various types, under carefully 
controlled reaction conditions. A wide variety of these 
resins are commercially produced, adapted to a great 
number of different fields of usefulness. The furfural- 
phenol resins were developed by the author and put into 
commercial production in 1920, and since that date new 
developments leading to new uses have gone on con- 
tinually at an increasing rate. Although the most fa- 
miliar of these products are the potentially reactive or 
heat-setting resins, widely used in the molding industry, 
other varieties including resinous liquids used for ex- 
ample for wood impregnation, and permanently fusible 
or thermoplastic varieties are also being manufactured. 


Chemistry of their formation 
HC — CH 


The structural formula of furfuralis HC C—C=O 
~ \ 
O H 


It will be noticed that there are three double bonds, and 
starting with the oxygen of the aldehyde group, these 
double bonds are arranged as a conjugated system. 
Since such a system constitutes a resinophore group it is 
in a large measure responsible for the ability of the fur- 
fural to condense with itself to form resinous products. 
The furane ring is quite stable. 

In the reaction of furfural with phenols, the aldehyde 
group plays an important initial part. However, after 
the furfural has reacted with the phenol to form the 
initial reaction product, the furane ring with its con- 
jugated system of double bonds also plays an important 
part, since it aids in providing a network of thoroughly 
interlaced, cross-linked molecular chains. The long 
molecular chains, capable of forming many cross-link- 
ages or cross polymerization, provide products capable of 
complete cure, high strength and exceptional impact re- 
sistance. Since the double bonds largely disappear dur- 
ing cross polymerization, and the molecular weight of 
furfural is relatively high, there is a minimum number of 
points of attack so that fully cured pieces are chemically 
inert, and retain polish and rigidity even at high tem- 
peratures and molded pieces can be ejected at top mold- 
ing temperatures without deformation or appreciable 
loss of dimensions. The presence of the furane ring in 
combination with the aromatic ring structure of the 
phenol produces a unique, long drawn out, flat plasticity 
curve, resulting in unusual flow characteristics, which 
has made injection molding of thermosetting resins a 
commercial reality. Since furfural is substantially 





* Durite Plastics. 


FURFURAL-PHENOL RESINS 






anhydrous, and has a low water solubility, the mol of 
water resulting from the reaction of mol proportions of 
furfural and phenol may be continuously removed from 
the vapors during the reaction by a gravity separator so 
that the reaction is anhydrous, with the result that fur- 
fural resins of an anhydrous nature are readily produced. 
Furthermore, the reaction may be so carried out as to 
produce very stable dark colors that are inherent in the 
furfural-phenol resin itself. 


General characteristics 


An outstanding characteristic of the furfural-phenol 
thermosetting resins is their flat plasticity curve. This 
means that in molding, the composition flows readily 
under most difficult molding conditions without segrega- 
tion from the fillers which makes them admirably suited 
for the molding of difficult long flow or large parts, and 
provides great latitude in the molding of the most diffi- 
cult work. 

The furfural-phenol resins as ordinarily used do not go 
through the characteristic A, B, and C stages of the phenol- 
formaldehyde resins. The ring structure of furfural 
inhibits gelation, so that the rubbery, non-flowing B 
stage is avoided, and the resins maintain their flow 
characteristics at temperatures just slightly above tem- 
peratures required to induce plasticity over relatively 
long periods of time. As a matter of fact, molding com- 
positions made from these resins may be kept in a heated 
reservoir under pressure for relatively long periods, and 
injected from the reservoir into a closed mold cavity in 
continuous injection molding. In actual injection 
molding operations the potentially reactive furfural- 
phenol resins have been kept sufficiently plastic for a 
period of 45 min. to inject and mold continuously. It is 
therefore not necessary to confine injection molding to 
thermoplastic materials. 

On the other hand, at temperatures of 350 to 375 deg. 
F., a very rapid exothermic cure takes place. The fur- 
fural-phenol resins therefore provide a basis for molding 
compositions which flow readily either in injection or 
ordinary pressure molding until the mold cavity is filled 
and the full hydrostatic pressure is developed, and then 
cure rapidly as they come up to curing temperatures. 
The avoidance of the rubbery stage, and the ready cross 
polymerization at molding temperatures results in ac- 
curacy of dimensions and insert positions, and a rigid 
non-leathery cured part of high accuracy both as to di- 
mensions and surface. 

Since chromophore groups may be developed in the 
reaction of furfural and phenols, dark-colored molding 
compositions wherein a part or all of the color resides 
in the resin itself, are readily provided. This results in 
outstanding depth and permanency of colors especially 
in brown and black moldings. (Please turn to mext page) 
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A characteristic of interest to molders is the stability 
and freedom from scorching (sometimes called burning) 
of the furfural-phenol resins at high molding tempera- 
tures. In order to increase the per diem output of a 
mold, high temperatures and shorter cures are often used, 
but with many thermosetting compositions this results 
in a high percentage of rejects due to burns. The stabil- 
ity of furfural-phenol resins at high temperatures enables 
the molder to avoid this difficulry and increase the out- 
put from a mold without producing a high percentage of 
rejects. Furthermore, the pieces are sufficiently rigid 
at these high temperatures to permit hot pulling. 
Where furfural-phenol resin molding compounds are 
used the keynote of the organization is high operating 
temperature and a large per diem production from the 
presses even with difficult molded parts. 


Developments during 1939 

The use of furfural-phenol resins has expanded very 
generally both from the standpoint of tonnage and the 
number of molders using the product. 

One of the outstanding developments in the use of 
furfural-phenol resins has been in the production of 
rapidly molded radio cabinets due to the free flowing 
characteristics of the material and the other advantages 
mentioned previously and the assurance of a large per 
diem production with few defective parts. ; 


Forms available 
Liquid resin or pulverized resin, or as varnishes made 


therefrom. 
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Ideally suited to molded 
applications of long, 
deep draw, Durite was 
used for this drink 
mixer (center) which is 
15 in. by 8 in., with a 
12. in. base. The lamp 
shade (left) is 6'/s in. 
by 7 in. and the 
radio cabinet measures 
9 in. by 5 in. by 
4'/, in. All were 
molded by compression 


Molding compounds utilizing various fillers. 


Methods of fabrication 

Compression molding is usually practiced, although 
the molding compounds are also used for injection and 
transfer molding, optimum molding temperatures being 
350 to 360 deg., although temperatures as low as 330 
deg. may be tolerated. 


Typical applications 
Various well-known electrical and mechanical parts, 
Opaque, and most advantageously in a black or brown 


color. 


Outstanding properties 

Superior moldability 

Stability of black and brown molded parts 

Chemical inertness 

Permanence of dimensions 

Water resistance 

Dimensional accuracy and rigidity even at top molding 
temperatures 

Freedom from scorching or ‘‘burning’’ even at high mold 
temperatures 

High heat resistance 


Trade name 
Durite 
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Presents its new 


RESIN “300 


“No. 990" is a development that corries forther than 
the exquisiteness of its new colors and new becuty. 


In the brush field for which it wos originally form- 
ulated, monufacturers found that it stood up under 


rapid fire production drilling...it was tough...it 
didn't crock... it gave bristles a firm supporting 


‘woll...if was unaffected by water, soop or lotion. 


This industry's findings, therefore, now lead us to 
formelly adopt Catalin No. 900 and commend it, 


for strength and workability, to al! users of resins. 
Because Catalin is a cast plastic, preparotory mold 
costs are negiigible. It encourages the projection 
of a voriety of patterns —and makes it possible 
to produce them economically. It is, therefore, prac- 
tical for smoli as well os lorge quantity production. 


So, if you've a problem, “Wo. 906” may prove 
to be the solution. We suggest your investigation. 


CATALIN CORPORATION 


ONE PARK AVENUE + NEW YORK, N. Y. 


Here, in Catalin, the Pro-phy-lze-tie 
Brush Compeny, Florence, Mass. 
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The Gem of Plastics 


The use of Catalin creates an incom- 
parable beauty of form-and of color. 
its effect is luxury and prestige ... Its 
ecenomy-a proven factor. The rich 
jet black Catalin PALL MALL display 
you see here, is ao split-mold casting - 











a development exclusive with Catalin 
-achieved practically and at low 
cost. The brilliantly contrasted stage 
for bococlov is earrestingly assembled 
from standard Catalin rods and 
sheets. Both were produced by Joseph 
H. Meyer Bros., Brooklyn, New York. 
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LIGNIN PLASTIC 


by ROBERT M. BOEHM* 


WOODY MATERIALS USED IN THE MANUFAC- 
ture of industrial products may be roughly classified as 
extractives, hemi-cellulose, cellulose and lignin. The 
extractives include water solubles, turpentine, rosin, 
tannins and similar materials, and may be ignored for the 
purpose of the present discussion. 

Hemi-celluloses are present to roughly twenty percent 
of the remaining material. These are the wood sugar 
anhydrides, divided as hexosans and pentosans, and are 
convertible on acid hydrolysis to the corresponding sug- 
ars, which are water soluble. In the explosion process 
as described later, these are hydrolyzed and removed, 
leaving only the more resistant portion for manufacture 
of boards and plastic products. 

Cellulose comprises about half of the woody substance 
and is the fibrous portion. Cellulose is the prime con- 
stituent of paper, and the highest quality papers consist 
essentially of pure cellulose. In the growing tree or 


* Director of Research, Masonite Corp 


Composite photograph showing wood, ex- 
ploded lignin plastic material, uncured (Bena- 


loid) and cured (Benalite) lignin products 


Lignin plastic may be molded or ma- 
chined as these parts _ illustrate. 


(Photos, courtesy Masonite Corp.) 


plant, the cellulose is cemented together by the lignins 
and probably to some extent by the hemi-celluloses. 

Lignin comprises about thirty percent of the woody 
material, and as mentioned, is the binder in the growing 
plant. In normal paper-making processes the lignin is 
removed, and in cases where the lignin is not completely 
removed, as in the cheaper grades of paper, the binding 
power is not appreciably utilized. This results in what 
might be termed the ‘‘paper-type bond,"’ distinguished 
from the ‘“‘wood-type bond"’ in which the lignins are 
activated and the bonding power utilized, resulting in 
a product having high strength, either dry or wet. 


Manufacture of lignin plastic 


The process is based on releasing the lignin bond in the 
woody material by the action of high pressure steam 
without removing or destroying the lignins and, in 
fact, so activating the lignins that their bonding power 
may again be utilized in the manufacture of board prod- 
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Commercial Benalite, the cured lignin plastic, is avail- 


able on the market in flat panels only. These panels 
may be had in thicknesses from 1/10 in. to 1 in. The 


surface dimensions are limited to 4 ft. by 12 feet 


ucts. The high temperature steam treatment leads essen- 
tially to an acid hydrolysis, the acids consisting of acetic 
and formic acids, developed from the woody material 
itself under the temperatures employed. 

Wood chips are charged into guns each having a capac- 
ity of about twelve cubic feet and are treated with steam 
at pressures up to 1200 Ibs. per sq. in. for a matter of sec- 
onds. Normally, the entire cycle, including filling and 
emptying of the guns, will be about one minute. In this 
time the lignins are first softened by the high tempera- 
ture steam and then upon sudden release of the chips to 
atmospheric pressure, they are exploded by the high in- 
ternal pressure, resulting in a mass of fibers and fiber 
bundles, all still containing their natural coating of lig- 
nin. The hemi-celluloses are largely hydrolyzed and 
removed, the cellulose is partially hydrated but other- 
wise substantially unchanged, and the lignin has been 
reactivated so that under suitable conditions it is avail- 
able to again furnish the wood-type bond which obtained 
in the growing tree. 

In the manufacture of the normal products, this fiber 
is formed into mats and pressed under pressures ranging 
from about 50 Ibs. per sq. in. to about 300 Ibs. per sq. 
in., depending upon the density desired and at tempera- 
tures of about 180 deg. C. until all possible moisture has 
been removed and the fibers are again bonded by the 
coating of lignin. 

In the study of this pressing method, it was found that 
the lignin under these conditions actually undergoes a 
type of plasticity in some ways unlike that experienced 
with thermosetting resins. For example, after the 


fibers have been properly bonded under these conditions, 
the lignin has apparently become set to such an-extent 
that the fibers cannot be disintegrated and rebonded 
under the same conditions. 

Similarity of this action to that of the thermo- 
setting resins naturally led to further study of this phe- 
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nomenon. It was found that the various fractions of the 
exploded fiber exhibited somewhat different plasticities 
and one fraction was isolated which exhibited a very 
high degree of plasticity and which, when molded, pro- 
duced a product similar in many ways to phenolic lami- 
nated material. Some drawbacks were found from the 
standpoint of both physical properties and resistance to 
various chemical agents, but with this as a lead, inten- 
sive research finally resulted in producing a type of heat 
treatment under very carefully controlled conditions of 
temperature and moisture content of the chips and with 
careful regulation of the degree of hydrolysis. This re- 
sulted in the entire mass being reduced to a plastic state, 
the products of which, when cured, exhibited the proper- 
ties desired in a laminated plastic sheet. 

Experiments on a commercial scale have been under 
way for two or three years. A large press has now been 
installed, having twelve openings and pressing panels 
which trim four feet by twelve feet. Pressures up to 2500 
Ibs. per sq. in. are available with temperatures up to 280 
deg. C. The press is equipped for heating and chilling 
rapidly and uniformly and is extremely accurate in its 
construction and in the application of pressure. While 
the unusually high temperatures and pressures available 
in the press are not required for the manufacture of the 
standard cured product, they make possible many modi- 
fications and variations. 


General characteristics 


The product is normally cured at temperatures of about 

75 deg. C. and pressures of about 1500 lbs. per sq. in. 
The only plasticizer required is about four percent of 
moisture which is normally present at ordinary humidi- 
ties. Curing is very rapid, in fact it is only required that 
the temperature of the plastic material be raised to the 
curing temperature before chilling is started. 

The resulting sheet can be surfaced with synthetic 
resins and colors in the customary way, or for some indus- 
trial applications it can be made without any surface 
material, considerably reducing the cost of the material 
for applications where surface resin is undesirable or is 
not required. It is made in all thicknesses from .100 in. 
to 1.00 in., and although it is suitable for making many 
shapes, it is normally furnished only in flat panels. It 
has a specific gravity of 1.45, a modulus of rupture of 
about 20,000 Ibs. per sq. in., a tensile strength of 10,000 
lbs. per sq. in., a compressive strength of about 25,000 Ibs. 
per sq. in., a modulus of elasticity of about 2,000,000 
lbs. per sq. in., and a 24 hr. water absorption of less than 
1 percent. Its dielectric properties are very good, par- 
ticularly its resistance to surface arcing. It may be 
drilled, tapped or turned readily, presenting a lustrous 
black finish. 

Extensive research is still being carried on, since al- 
though the present product is perfectly competitive with 
existing products at the present time, it is felt that some 
further modifications may be made which will open new 
fields which are not available to present laminated plas- 
tics, both from a cost and a quality standpoint. 




















Fkeasons why... 


a new combination of properties, found only 
in “Vinylite” Plastic Sheets, 
is bringing new possibilities to many products 
... making them better—more lasting—more 


durable—lighter—more salable. 
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HESE few illustrations may suggest how you, too, 
can use “Vinylite” resin sheets profitably. Study the 
unusual properties at the right and start now to put them 
to use in your product . . . to improve quality . . . co enhance 
appearance . . . to increase sales appeal. 
“Vinylite” resin sheets are available in a range of thick- 
nesses and a variety of exquisite shades and colors. They 
can be transparent, translucent, or opaque, and can be cal- 


Vinylite Resins 


TRADE ARK 


9 ete why Vinylite P lasticl 


“Vinylite” plastic 


Stay accurate . . 


C aie mast 
out of shape or size. 


Water and moisture do not affect them. In such 
instruments, even the slightest imaccuracy can 
result in large and serious errors. 


endered, matte, or polished finish. Send for a book of 
samples and let us help you with any application you have 
in mind, without obligation. 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street M3 New York, N. Y. 


PRODUCERS OF SYNTHETIC ORGANIC CHEMICALS 


EXTRUDED SHAPES ADHESIVES 


sheets because they 
won't curl or shrink 
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They do not curl, blush, or get sticky—water and moisture do 


not affect them. 
They are non-flammable and will not support combustion. 


They are completely resistant to oil, grease, and alcohol, and 


highly resistant to practically all chemicals. 


They are exceptionally strong, tough, and rigid even at 


below-freezing temperatures. 
They are tasteless, odorless, and non-toxic. 
They can be easily formed, drawn, and laminated under heat. 


They do not warp or shrink on aging—no “seasoning” period 


is necessary. 


They can be printed onin multiple colors with perfect register. 
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They have and maintain uniform properties in all thicknesses. 


Sheets available in quantity, in a variety 
of colors, thicknesses, and finishes. 


The word *‘Vinylite’’ is a registered trade-mark of Carbide and Carbon Chemicals Corporation, 
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Other Forms of 


“Vinylite’ Resins 









The plastic sheets described in the preceding 
pages are made of “Vinylite” resins (series V) 
which are also available in the following 
forms: 








Injection Molding Powders 





Compression Molding Powders 






“Vinylite’” Coated Paper 






Calendered Film, 2 mils to 5 mils 
in thickness 






Rods, Tubes and Special Ex- 
truded Shapes 
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Base Resins for Surface Coating 
Formulations — “Vinylite” resin 
solutions are supplied by leading 
lacquer manufacturers 







"Vinylite” resins (series A) have excellent ad- 
hesive properties and are used in the prepara- 
tion of both solvent and thermoplastic types of 
adhesives. They are also excellent binding 
agents for artificial wood. 








"Vinylite” resins (series X) have great 
strength and toughness, even at low tempera- 
tures and, in highly plasticized form, are used 
in the newest type of laminated high-test safety 
glass. Unplasticized sheets are suitable for 
usual fabrication. “Vinylite” resins (series X) 
are also remarkable adhesives and leather fin- 










ishing bases. 






The word **Vinylite’’ is a registered trade-mark of Carbide and Carbon Chemicals Corporation. 
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Detailed information on any of these forms 


-_ 


of “Vinylite” resins and any of their many 


le 


ap plications will be mailed gladly on request. 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


New York, N. Y. 
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30 East 42nd Street 


PRODUCERS OF SYNTHETIC ORGANIC CHEMICALS 
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Unvulcanized gasoline hose (Fig. 1) is covered with lead, then vulcanized on reels with steam. Oil-proof rubber 


insures long life to tractor tires (Fig. 2) in machine shop service. 


(Photos, courtesy B. F. Goodrich Company) 


NEW ELASTIC MATERIALS 
EXPANDING THE FIELD FOR RUBBER 


by W. L. SEMON* 


AS A RESULT OF IMPROVED TECHNIQUE IN 
formulation of stocks for particular purposes, rubber is 
finding an ever-widening use in industry and in our 
everyday lives. Much of this increased utility can be 
attributed to the proper use of rubber-like materials or 
lastics. Seldom are these materials used alone but rather 
they are used in combination with each other or with 
rubber. Articles commonly described as being made of 
synthetic materials, usually are mixtures containing in 
addition one or more of the following: natural rubber, 
pigments, oils, plasticizers, resins, antioxidants, accelera- 
tors and vulcanizing agents. 

A number of the rubbers, substitutes and synthetic 
materials available for use are shown in Table 1 (next 
page). General class names are given and there may be a 
large number of different varieties in each class. For in- 
stance in the case of natural rubber there are dozens of 
minor varieties available, and in the case of neoprene 





* B. F. Goodrich Co 


several lettered varieties having slightly different prop- 
erties have been offered to the trade. The properties of 
the general materials range all the way from true rubbers 
to resins. Almost all are originally thermoplastic, some 
however will vulcanize by various treatments, hence are 
called vulcelastics. No effort has been made to tabulate 
other than the most general and characteristic properties. 

The properties of finished rubber articles depend to a 
large extent upon the skill with which the ingredients 
are combined, upon the proper engineering and artistic 
design of the finished article, and upon careful and skill- 
ful workmanship. A vast scope of talent is utilized in 
the manufacture of the dainty overshoe which milady 
wears or in the sheer raincape which keeps off the rain. 
Equal skill but along different lines is utilized in the de- 
velopment of rubber hose for use on gasoline pumps, or 
for rubber-lining the mammoth tanks used in pickling 
steel in the new continuous sheet-steel mills. 

Many of these new applications are possible only be- 
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*Molded by General 
Industries, Elyria, Ohio, 








“Ta Stewart-Warner Corporation ‘giant plastic table 
type radio featured on this page* exhibits again the adaptability of DURITE. 
where long — free-flowing compound of great strength, moldability, and 
smooth, durable surface finish is required. # « This smartly designed housing 
by Barnes & Reinecke utilizes DURITE in combination with decalcomanias 
of rich burl and sliced walnut appearance. The result —a beautiful cabinet 


with all of the advantages of simplified production, light weight, and sales 


appeal. « = New portables are growing in size. For your own or other large: 


dimension moldings the versatility of DURITE should not be overlooked. 


Write to Durite Plastics, the exclusive producers of phenol-furfural resins. 


DURITE PLASTICS. 


FRANKF@RD STATION P. O. PHILADELPHIA, PA. 
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Neoprene household gloves (Fig. 3) resist the influence of hot soapy water, furniture 
polish, bleaching solutions, oils, greases, paint and antiseptics. This same material, 
chloroprene rubber, forms the water seal in the new steam-electric iron (Fig. 4) 


cause of the synthetic Jastics which are available. How- 
ever, it is the general knowledge of the behavior of all 
of these materials, especially in admixture, which has 
made possible the rapid expansion of the field for rubber. 
Over one thousand different ingredients are used by 
rubber technicians for obtaining the desired results in 
one case or another. No one but a superman could 
know well enough the properties imparted by each of 
these to use them most efficiently. An extensive organ- 
ization, a pooling of knowledge and a background of 
years of experience are behind every rubber article which 
is sold or used. 

The value of the table can be illustrated by typical ex- 
amples. A manufacturer desires a bellows to operate in 
lubricating oil without undue change of dimensions. 
His general knowledge tells him that if it were made of a 
simple rubber compound it would swell and disintegrate. 
Now he could specify that the article be made of one of 
the synthetics, or of glue-glycerol. The result might or 
might not be satisfactory. On the other hand, he could 
go to an experienced rubber manufacturer specializifg in 
modern rubber compounding. He could state his prob- 
lem along with the conditions to be met and could prob- 
ably obtain the answer and a sample within a week. 

The range of products which can be manufactured 
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from the /astics staggers the imagination. Products can 
be made soft as chewing gum or hard as ebonite, as black 
as night or as delicately colored as the sunrise. Trans- 
parent articles can be made varying from sheer as silk 
and soft, to clear as glass and hard. Elastic articles as 
fragile as an art gum eraser to others as resistant to abra- 
sion as a tire tread find their uses in industry. Articles as 
electrically insulating as a cable cover or as electrically 
conducting as an electrode are required for other services. 
Rubber that slides on metal like wet soap is used in 
water-lubricated bearings and rubber that is bonded in- 
tegrally to metal is used in tank linings. Some needs 
require a rubber that dissolves in oil, others one that 
merely swells in oil, and still other uses require a rubber 
unaffected by or shrunk by oil. All of these conditions 
can be met by the skilled rubber technician working with 
the facilities available in leading rubber factories. 

Note merely a few of the places where this knowledge 
has been utilized in a spectacular manner. Airplanes 
are fitted with elastic overshoes to break up ice that 
collects on the leading edge of the wing. The material 
used must resist water, oil, sunlight, ozone, high and 
low temperatures and repeated flexure at high altitudes. 
One certain type of hose is now being used to dispense 
gasoline; another to convey paint and lacquer. Even 
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When you think of plas- 
tics, think of headquar- 
ters... “*the Granddaddy 
| of them all”. ..and... 


Get in touch with 
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A new light on plastics... and a new 
angle on lamps! Bases and stands and 
shades of these colorful, captivating 
new lamps are all made of Lumarith! 

The Franklin Lamp Mfg. Co. uses 
Lumarith sheet material for shades, 
columns, and decorations. The base is 
molded of Lumarith molding powder. 
The result is an ensemble of color, 
texture, and “feel” that assures posi- 
tive sales appeal. Franklin lamps of 
Lumarith are offered in peach as illus- 


trated and in other modern colors. 
Lumarith has literally thousands of 
uses in making products brighter . . . 
stronger ... more attractive. Produc- 
tion possibilities are as varied as the 
applications demand. Our Molding Pow- 
der Division and our Sheet, Rod,and Tube 
Division are set up to give you quick, 
expert service on all forms of Lumarith. 
CELLULOID CORPORATION 
10 East 40th Street, New York City 


Established 1872. Sole Producer of Celluloid 
and Lumarith. (Trademarks Reg. U. 8S. Pat. Off.) 
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such corrosive liquids as nitric acid or sulphur chloride 
can be handled in flexible tubing. How different this 
is from conditions only a few years ago! Cars and trucks 
are running on oil-proof tires, and men working in oily 
places are wearing oil-proof soles. Oily machinery is 
set on elastic mountings which insulate from sound and 
vibration and are unaffected by oil. Autos, street cars 
and streamlined trains run much more smoothly when 
vibration and sound are absorbed by rubber made to meet 
very stringent and definite specifications. Cartons are 
printed using plates made from oil-proof rubber, and 
type is inked with ink-resisting rubber rolls. 
Improvements in the art and science of the use of 
rubber are developing so rapidly that things are being 
done today with rubber or rubber-like products that 
would have been considered impossible yesterday. 
Many of these advances have been accomplished by the 
proper use of newer synthetics and have been made 
possible through the knowledge and experience col- 
lected in laboratories of leading rubber companies. 


Hose and valve seats of Thiokol were used on a scale built 
for the Cuban government for weighing cargoes of oil and 
gasoline. Two lengths of hose are shown in Fig. 5. The 
same material is used for filler spouts (Fig. 6) on automobiles 
because it is impervious to the action of gasoline. Synthetic 
rubber washers are also used for Auto-lite condensers (Fig. 7) 














FOR INJECTION MOLDING 


Styron* (Dow polystyrene) gives injection mold- 
ing a new impetus. It is particularly suited 
for high-speed production and has reduced 
many molding cycles by 25 per cent. 


Being the lightest commercial thermoplastic 
(Sp.Gr.1.07), more Styron moldings per pound 
are obtained. Its dimensional stability and low 
mold shrinkage (.002” per inch) permit forming 
molded parts with utmost accuracy. Combined 
in Styron, these features make possible low 


unit production costs with 


molding. 

AS AN ELECTRICAL INSULATOR — Styron, 

with its power factor of .000] to .0002, 

is the equivalent of fused quartz, mak- 

ing it suitable for use in high frequency 
television equipment and transmission cables. 


THE CHEMICAL RESISTANCE of Styron to acids, 
alkalies, and alcohol enables it to serve in 
chemical apparatus, for bottle caps, and cos- 
metic containers. The A. S. T. M. 96-hour water 
immersion test shows no measurable absorption 
for Styron. 


MECHANICAL PROPERTIES — Molded Styron 
has a tensile strength of 5500 pounds per 
square inch and an impact strength, retained 


at —70°C., of .2 foot pounds. 


COLOR — Styron, naturally water white, is 
adapted to a wide variety of transpar- 
ent and translucent colors. 


These unique properties of Styron, along 
with its improved mechanical properties 
and low injection molding costs, give 
users and molders of plastic products an 
increasingly valuable new material. 


For further information, address your 
inquiry to— 


THE DOW CHEMICAL COMPANY 
1810 EAST MAIN STREET MIDLAND, MICHIGAN 
Branch Sales Offices: 30 Rockefeller Plaza, New York City; 
Second and Madison Streets, St. Louis; Field Building, 
Chicago; 9 Main Street, San Francisco 
4151 Bandini Bivd., Los Angeles 


injection 
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...colors that can give “sales-oomph” to any product, whether 

. And here is an outstanding example of how color can be put to ; 

experience that Beetle* color sells radios and cuts production costs 


simplified assembly, and elimination of finishing steps. For Beetle is all olor | 
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housing is one simple operation. The Beetle Emerson selected for this smartly / 
and interesting—a rich cream-onyx that suggests polished marble... /t is @ color 
There are hundreds of Beetle shades and tints. We will be glad 


io help you make a choice for your products. Write today for more 


information on this great show—Beetle...all color and in all colors! 


BEETLE PRODUCTS DIVISION OF 
AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK, N.Y. 
#*Trade-mark of American Cyanamid Company 
applied to urea products manufactured by it. 


it’s all color and in all colors 
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PARACOUMARONE-INDENE RESIN 


by J. A. KENNEY* 


JUST ONE HUNDRED YEARS AGO, E. SIMON SUC- 
ceeded in polymerizing styrene to form a resinous body. 
He, no doubt, would have been justly proud of his 
achievement could he have foreseen what an important 
part the principle of polymerization would play in the 
development of the resin industry today. 
Paracoumarone-indene resins are produced through 
polymerization and are among the first synthetic resins 
developed commercially in the United States. This class 
of synthetic resin had its beginning in the work of 
Kraemer and Spilker, who in 1890 isolated coumarone 
and indene from certain coal-tar light-oil fractions and 
polymerized them by sulphuric acid to form resins. This 
work bore fruit when further study of practical manufac- 
turing methods resulted in the establishment in the 
United States during the World War of a commercial 
process for producing paracoumarone-indene resins. 


Chemistry of their production 


Among the coal-tar light oils recovered from by- 
product coking operations is that fraction distilling be- 
tween 150 to 200 degC. It is rich in indene, coumarone 
and homologous bodies including their methyl deriva- 
tives. The naphthas after suitable refining operations 
are treated by intimate admixture with small quantities 
of concentrated sulphuric acid to effect polymerization 
of the reactable constituents. The acid is settled and 
removed, any residue remaining is neutralized and the 
resinous components separated by distilling off the un- 
reacted naphthas. The resin remains in the still. The 
A 


4 


f 


parent materials indene | ‘ | and coumarone 


Y» “ ‘Oo 
may be represented by the structural formulas shown 
above. The polymerization is assumed to be a chain 
reaction of the following general pattern: 


> ( Gor< 
"RS 


H.C H | HoC 
CC |———<——C—C——_] C=CH 
H, H . H H (xX 


By regulating carefully the conditions of the reaction 
it is possible to produce a series of resins varying from 
semi-fluid viscous resins, to plastic and hard brittle 
grades and in color from dark brown to pale straw. 


General characteristics 

No property, probably, is of greater importance to the 
technician in the development of plastics, adhesives or 
coatings than that of the ready compatibility of para- 





* The Barrett Co. 


coumarone-indene resin with a wide variety of resins, 
polymerized bodies and plasticizers. In general, the vari- 
ous grades of this resin are relatively low in molecular 
weight (the hardest has an average value near 1000) and 
at temperatures above their melting points are com- 
pletely fluid. These characteristics enable them to be 
utilized readily in modifying the properties of many 
other resinous bodies and compounds based on them. 

In one industry alone several million pounds of para- 
coumarone-indene resin per year are used because it 
readily blends with and supplements the properties of 
certain bitumens. However, a more vivid realization of 
the possibilities in various fields is gained through a 
survey of the many resins, waxes and bitumens which, 
under proper conditions, can be blended with paracouma- 
rone-indene resin (Table I. The wide range of solu- 
biliry includes the coal-tar solvents, many petroleum 
thinners, esters, ketones, chlorinated hydrocarbons and 
cyclic alcohols and many vegetable oils. 

The use of this resin in rubber compounding is one of 
the best illustrations of the adaptability of this material 
for a wide variety of uses. The hard grades have func- 
tioned, for example, as softeners to facilitate milling and 
compounding operations making smoother mixes with 
less expenditure of mechanical energy. In addition, they 
have been used to improve flowing and extruding proper- 
ties of the compound. In various finished rubber com- 
pounds the individual grades perform different functions. 
The hard grades impart a gloss to soft and hard rubber 
products and in sufficient quantity stiffen the compound. 
The soft grades are used in many soft rubber products in- 
cluding sponge and compounds of a low modulus of elas- 
ticity. To improve the adhesive strength and tack of 
rubber adhesives of both the solvent and latex type the 
hard and soft grades of the coumarone-indene polymers 
have found wide application. Proportions of to to 
100 percent of resin based on the rubber have been used. 


Recent developments 


The great benefits accruing to the automotive, elec- 
trical and similar industries through the rapid com- 
mercial development of polychloroprene, polymerized 
butadiene and related rubber-like products have not 
been overestimated. Compounders working with these 
products have come to realize the value of paracouma- 
rone-indene resins as plasticizing agents and tackifiers of 
high efficiency. 

In homes, hospitals, public and industrial buildings 
mastic floor tiling, much of which has been made with 
paracoumarone-indene resin binder, has found increas- 
ing use over the past ten years. Mastic floor tile is 
suited for many locations not only because it is avail- 
able in many attractive shades and marbleized effects 
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Tasce |. Last or Piastics Compatiste write CouMARONE-INDENE Ragsins 


Natural Resins Synthetic 

_ Waxes and Derivatives Resins Rubber Bitumens 
Beeswax Batu Alkyd (2) Balata Asphalt 
Candellila Congo (run) Chlorinated dipheny] Chlorinated rubber Coal-tar pitch 
Carnauba (1) Rosin Methacrylates Chloroprene Fatty acid pitch 
Ceresin Congo ester Modified phenolic Factice Gilsonite 
Halowax Dammar Oil soluble phenolic Gutta Siac Pine tar 
Japan East India Petroleum resins Jelutong Vegetable pitch 
Lanolin Elemi Polystyrene Polysulphide 
Opal Ester Gum Vinyl (3) Resinified rubber 
Spermaceti Limed Rosin Rubber 


Lead Resinate 
Zinc Resinate 


Stearic acid 


(1) () A small proportion of paracoumarone-indene resin (depending on the grade) may be blended with these 


materials. 


(2) Long oil or rosin modified alkyd resins blend with the coumarone-indene polymers. 


but because such floors are quickly laid and easy to main- 
tain. The average yearly output of mastic floor tile has 
grown to approximately 50,000,000 square feet. 

The process for the manufacture of mastic floor tile 
is relatively simple. To produce tile-base paracouma- 
rone-indene resin is plasticized with various selected 
pitches or specially processed oils so that a binder satis- 
factory in physical properties and light in color is ob- 
tained. The binder and mineral fillers, including those 
of the fibrous type, with a smaller amount of granular 
material and pigment are thoroughly blended in mixing 
rolls or other standard type masticating equipment. A 
suitably prepared binder provides a mix which at tem- 
peratures above the melting point of this binder flows to- 
gether smoothly. Thorough wetting of the filler due to 
fluidity of the binder at mixing temperature provides a 
dense plastic with good coherence. The plastic is sheeted 
through rolls, polished and cut into standard sizes. 

Transcription records, so necessary to the radio in- 
dustry, have been prepared from vinyl] resins, including 
such types as polyvinyl acetals. The utility of para- 
coumarone-indene resin is well demonstrated in its use 
as a flux with some of the vinyl resins to improve the 
milling and flowing qualities and to increase the fidelity 
of the plastic in reproducing the fine contours of the 
master mold. The records so produced are light in 
weight and have a minimum of surface noise. 

So many possibilities exist for laminated products in 
industrial uses that an illustration of the use of para- 
coumarone-indene resin in supplementing the properties 
of certain phenolic resins is worthwhile considering. 
Sheets of paper or paper board are saturated with para- 
coumarone-indene resin from solvent solution. After 
drying the sheet is passed through a solution of oil- 
soluble phenolic resin. Two or more sheets so treated 
are laminated by heat and pressure. Thus the more 
expensive phenolic resin is partly replaced by the 
thermoplastic resin which biends with and forms a 
strong bond with the phenolic binder. 
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Coumarone-indene polymers have been introduced as 
beater sizes for fibrous materials and lamination of such 
sheets has been effected by means of heat and pressure. 

It can be seen that many other undeveloped uses for 
paracoumarone-indene resin are possible since this resin 
blends in certain proportion with many of the plastics 
developed within the last few years. Its compatibility 
with polystyrene, chlorinated rubber, benzy] cellulose, 
ethylcellulose, some acrylic ester polymers and other 
products of this type indicate new avenues for develop- 
ment in the extending fields of usefulness for blends of 
the paracoumarone-indene resin. 


Forms available 

Viscous liquids to high-melting solids 

Color ranges from pale-yellow to dark red-brown or 
almost black 


Typical applications 


Mastic floor tile 
Rubber compounding 
Protective coatings 
Transcription records 
Paper impregnation 


Outstanding properties 

Acid, alcohol, alkali, brine and water resistance 

High electrical breakdown 

Low power factor (60 cycles at 85° C.-9.5-1.0% and 
at 2500 kilocycles at 21° C.-0.04% 

Neutral reaction 

Thermoplasticity 

Non-saponifiability 

Specific gravity of 1.08-1.14 

Low viscosity in solution 

Wide range of solubility 


Trade names 
Cumar, Nevindene 
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AVE IT YOUR 


The new, portable desk-type Cardineer file is based on the 

same principle as the large, cabinet type unit, and has a 614- 

inch diameter wheel of brown mottle Durez plastic. As in the 

larger model, Durez saves weight, simplifies production. 
Durez has long been a leader in the cosmetic field. 
Hence its use in the well-known Kitstick where its lus- 
trous beauty combines and contrasts with gold to form 

a striking handbag accessory. 


Durez plastic is the major factor in enabling the 
manufacturer of the Murray Combination Main and 
Range Switch to obtain a reduction of 7 Ibs. per 
switch in shipping weight. Durez also gives excellent 
dielectric strength and self-insulating qualities. . 


Many Durez compounds are specially heat resistant, 
which makes them particularly suitable for such molded 
articles as iron handles, like this one which graces the 


new Never-Lift Iron. 
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OWN WAY!... 


Do you want to give your product more beauty, lighter 
weight, greater sales appeal? Do you want to simplify its pro- 
duction . . . sell it at a better price? Then you ought to know 
how Durez can help you. 

These phenolic plastics have so many advantages over heav- 
ier, bulkier materials . . . are so readily adaptable to countless 
products and processes that you can “have it your own way” 
when it comes to design and application. 

In addition to these inherent advantages Durez gives you a 
choice of more than 300 molding compounds, and a host of 
‘ special bonding, impregnating and coating resins. From these 

you are almost sure to find one or more that will have exactly 
the properties your product needs. Our technical staff will 
gladly work with you, just as they have with hundreds of other 
manufacturers for years. Write Durez Plastics & Chemicals, Inc., 
710 Walck Road, North Tonawanda, New York. 
































All the latest models in the Montgomery Ward 
line of electric washers are equipped with six 
Durez plastic parts for good looks and resistance 
to soap or chemicals in washing solutions. 


The use of Durez plastic is an old story in the radio 
cabinet field—where something new is always hap- 
pening! The cabinet of this new Zenith model is a 
Durez plastic molding of outstanding attractiveness. 








Durez 114 SB is a special mold- Are you interested in fast-curing Typical of the wide range of special 

. ing compound highly recom- materials? Durez has recently de- Durez compounds is Durez 2270—a 

Send for latest issue of Durez mended for parts, such as these veloped a compound which is plastic developed particularly for 

Plastics News... packed full of switch housings, that must be one of the fastest curing plastics molding around large inserts, where 
useful information on newest de- machined or sanded. on the market! strength plus elasticity is a “must. 


DUREZ PLASTICS & CHEMICALS, INC. 
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Molded and laminated jet unions, thread guide holders, brackets, seal rings, washers, etc. 
(Fig. 1) made for International Rayon Corp.'s new rayon working machinery. Fig. 2 illus- 
trates 4 21-in. wheel, molded in two halves—each half weighing 7'/: lbs.—used on 
the Cardineer filing system. All these items were made with Durez phenolic resins 


PHENOLIC RESINS (MOLDING TYPE) 


by H. S. SPENCER and A. 


PHENOLIC RESINS ARE OBTAINED BY THE 
reaction of almost any phenolic body (such as phenol, 
cresol, resorcinol, naphthol) with almost any carbony] 
compound (such as formaldehyde, acetone, benzaldehyde, 
furfural—or their reaction products with ammonia) 
in the presence of almost any catalyst (hydrochloric acid, 
lime, ammonia). The fundamental reaction was dis- 
covered by Baeyer in 1872; its possibilities were realized 
by Story, de Laire and others in the period 1900-1905, and 
finally commercially exploited by Baekeland, Redman 
and Aylsworth around 1909. Because of the wide scope 
of the reaction, phenolic resins may be obtained with a 
wider range of useful properties perhaps than any other 
resin. From a practical standpoint the phenol most 
generally useful is phenol itself and the most useful alde- 
hyde is formaldehyde, although the development of 
special properties often requires other raw materials. 


Chemistry of the reaction 


The product obtained from the reaction of phenol 
and formaldehyde depends primarily upon the following 
factors: 

* Durez Plastics and Chemicals, Inc. 
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SHEPARD* 


1. Relative amounts of phenol and formaldehyde. When 
the molecular ratio of phenol to formaldehyde is greater 
than 1:1, the ultimate products are fusible (or thermo- 
plastic) resins or even simple crystalline compounds. 
The simplest ultimate product of the reaction forms as 
follows: 


2C.H,OH + CH,O ee oat HO.6Hy—CH;—C,H,OH 


When the molecular ratio of phenol to formaldehyde is 
somewhat less than 1:1, the ultimate reaction product is 
a cured (set) resin. Such a resin may be regarded as 
made up of very large, complicated, three-dimensional 
molecules in which phenol nuclei are probably linked 
together with methylene groups. 

2. Nature of catalyst used. With strongly acid cata- 
lysts the reaction tends to go at once to the ultimate prod- 
uct. Consequently, acid catalysts are normally used in 
the production of *‘two-step"’ resins where only a limited 
amount of aldehyde is combined with the phenol to give 
a thermoplastic resin which is later mixed with more 
aldehyde or hexa. 

With alkaline catalysts intermediate products are 
formed which are capable of further reaction, e. g.: 





IMPROVE YOUR RESINS BY 
USING “NATIONAL ANILINE” 








TOXILIC (MALEIC) ANHYDRIDE — 4 cnitorm, 


white, chemically pure product of increasing importance as 
a raw material to producers of quality resins and plasticizers. - 


CHEMICAL SPECIFICATIONS 


MOLECULAR WEIGHT... .. — © © «© «©: 6 
DENSITY . . « «© 6 = 6 6c 6 
MELTING POINT .. «| 2 © «© © «©  s % © ee 
Teli Gi, [ce 2e)l. ) eee , in a yiey om © 


SOLUBILITY — Readily soluble in benzene, hydro-carbons, 
acetone, ethyl ether and chloroform. 


PHTHALIC ANHYDRIDE ~—a stondardized, pure white, 


flake product from elacleltlaitels sources ele l-Te Lilet: to meet 


your every demand 


OTHER RELATED CHEMICALS .1, cacition, the 


following chemicals are now available in commercial quan- 
TILE Leal aliae Vale MecliloMeValal'celale(-Meamiulellilam\aleMCM all, telat 
Valeo mem ie) d1i amt alclicliame tale 

a’ 


NATIONAL ANILINE & CHEMICAL CO., INC. 


40 RECTOR STREET NEW YORK, N. Y. 
n Standard Bid« 

PROVIDENCE vw tr te ? ATLANTA 40 Peachtree St 
“lilac TW. Erie t NEW ORLEANS Masonic Temple Bida 
PHILADELPHIA ) viel ae 2. t St HATTANOOGA Jame Bidg 
AN FRANCISCO y Howard St 20) 280 :%, eee) i: 646 N. Thom pson St 
fe) te), bie 137.145 Wellington St., W 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE WORLD 
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NaOH 
OH 


CsH,OH + CHO ———> CH,OH 


OH prolonged 
H,OH ————~_ H,O + resin 
heating 
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With such catalysts as ammonia or amines the re- 
action product may contain some of the catalyst in chemi- 
cal combination 

3. Time and temperature of reaction. Regardless of the 
type of catalyst used, the intermediate reaction products 
are convertible to the final products if heated hot enough 
or long enough. 


General characteristics 


Thermosetting phenolic resins have the widest utility. 
The rate of cure or set can be varied to meet almost any 
industrial requirement. Cured phenolic resins develop 
great strengch and hardness and are resistant to heat, 
water, organic solvents, acids and mild alkalies. Elec- 
trical properties are good enough for all ordinary applica- 
tions except where maximum possible resistance to sur- 
face tracking or exposure to ultra high frequency are 
involved. The only important property in which phenol- 
ics suffer by contrast with other thermosetting resins is 
their lack of color stability. Certain types may be made 
water white, but even these discolor in time, a change 
which has no especial effect upon other properties. 
Cured phenolics are rather hard and brittle, alchough 
modified types of greater softness and flexibility can be 


prepared. The compatibility of cured phenolics with 
other resins and plasticizers is rather limited. Certain 
phenolics are compatible, however, with rubber, shellac, 
drying oils and waxes. Cured phenolic resins may be 
made substantially odorless. 

Phenolic resins have a greater coefficient of thermal 
expansion then metals. They will shrink around meta! 
inserts after molding and hold them tightly. Actual 
adhesion to metal is slight, resulting in easy removal 
from the metal mold. 

Uncured thermosetting phenolics are available in 
solid and liquid forms, as solutions in organic solvents 
and in water, and in the form of colloidal dispersions. 

Thermoplastic phenolics have less utility than thermo- 
setting types. Their chief points of difference are in 
their extremely wide solubility in organic solvents, 
compatibility with other resins, and relatively poor 
mechanical strength. In oleoresinous varnishes and in 
lacquers they impart remarkable durability and weather 
resistance, coupled with good gloss and fast dry. 
Good color stability and fair adhesion can be obtained 


in such compositions. 


Developments in 1939 


While no particularly new material in this group has 
been developed, it might be said that the materials in 
their entirety have been improved. In fact, it has been 
the record of chemists in this phase of the plastics in- 
dustry that the materials have been constantly improved 
vear after year. 

Phenolic molding compounds cure or flow faster, in- 
creasing production. Closure material made for bortle 


Fink-Roselieve Co.'s cut-film-pack developing tank (Fig. 3) consists of seven close-fitting parts 


molded from chemical-resistant Bakelite by Boonton Molding Co. 


International Salt Co.'s 


tablet dispenser (Fig. 4) is molded of Resinox by Consolidated Molded Products Corporation 
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UNIQUE DESIGN 
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SALES-SPARKLE UNIFORM PRECISION 


in an electric fan with base, for staple merchandise. Belt- im “‘candid™ cameras is ob- 
standard and housing of col- 
orful Bakelite Molded. 


and-buckle set with rich gift tained by forming housing: 
package of Bakelite Molded. from durable Bakelite Molded. 


NON-CORRODING 


strength and beauty. Light- 
weight salt water fishing reel 


BAKELITE PLASTICS can help you give it 








Cost-ECONOM Y 
Handsome Bakelite Molded 
case permits popular pricing 
ef Bakelite Molded. ef this fine clock. 





colorful beauty, 


enduring strength, better performance, and other 


striking advantages that assure quick sales success 


PREPARE your new-born product for the competitive bat- 


tle! Give it beauty lustrous color . enduring 


strength . . . compact, pleasing design . . . and production 
economies that foster enticing prices. Learn from these 
four current case histories how other manufacturers are 


conquering competition with Bakelite plastics: 


1. Rex Venetian Blinds of translucent Bakelite Laminated created 
a luxurious new treatment for windows. They found immediate 
success at prices permitting wider profit margin . . . 
manufacturer an important advantage over competition. 


gave the 


to 


Speaking of its Bakelite Molded desk lamp, Polaroid Corpora- 
“It would have been difficult to produce the Polaroid 
Desk Lamp in anything like its present form and to sell for its 
present moderate price if we had made it from conventional 
material.” 


tion says: 


3. “Bakelite plastics are largely responsible for the national sales 
success of Tecklite Safety Plate Switches,” reports Tecklite 


WITH 


SALABILITY 


12% Oe eee 


Mfg. Co. “They have given us beauty, durability and economy, 
and have supplied certain factors impossible to find in other 


materials.” 


4. In creating a new model of the Wappler Cautery Scalpel, Ameri 
can Cystoscope Makers, Inc., obtained revolutionary advan 
tages from Bakelite Molded. New compact design was made 
possible at greatly reduced manufacturing cost. The lowered 
sales price broadened its market. Sales jumped 1400% in 12 
months. 


If you have a product about to be born, or one that needs 
rejuvenation . . . investigate the sales-stimulating effects 
of Bakelite plastics. Turn the page and see what other 
manufacturers have accomplished with these materials. 
And write today for detailed booklets described on page 4 


of this insert. 


BAKELITE CORPORATION, 247 PARK AVENUE, NEW YORK 
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COLOR-STYLING 
for tea-kettle through ase of 
bright red Bakelite Molded 
kneb and handle. 
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COLORFUL EFFECTS 


like these are only one of 
MANY SALES ASSETS 


NOW AVAILABLE TO YOU THROUGH MORE 
THAN 2000 BAKELITE PLASTIC MATERIALS 


In addition to their rich eye-appeal, Bakelite materials able special properties such as impact strength, trans- : 
offer striking opportunities to improve the perform- parency, high dielectric strength, or resistance to heat, 

ance and production of your products. You may select moisture or chemicals. Here are some of the many 

molding materials, laminated stock, cast resinoids, types of Bakelite plastics now available: 


cements, coatings and other materials possessing valu- 





° r 
BAKELITE Phenolic MOLDING MATERIALS 
’ 
Rich opaque colors, plus durability to withstand daily use. This moder- Transparency, heat-resistance and dimensional stability. Distinctive electric . 
shaver housed in Bakelite Transparent Phenolic molding material. 


ately-priced manicure set container is made from Phenolic Bakelite Molded. 


BAKELITE Urea MOLDING MATERIALS 








Highly permanent color. The delicate ivory shade of this Bakelite Urea 
cigarette case is unaffected by constant handling or exposure to light. 
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BAKELITE Cellulose-Acetate moLpING MATERIALS 


are made 





Colors that rival the rainbow. These dainty wedding-ring boxes 
from Bakelite Cellulose-Acetate. 





Tough . combined with gem-like color and high lustre. This smart 
dresser se ‘et fermed from Bakelite Cellulose-Acetate material, though light 


in weight, will withstand years of service. 





BAKELITE Polystyrene MOLDING MATERIALS 


SIAIY NIZYD 


Transparent, translucent or opaque colors that withstand moisture and 
chemicals. These liquor pourers are made from Bakelite Polystyrene 





Water resistance, combined with rich, surface finish and delicate coloring 
Cup, tray and stopper of this carafe made from Bakelite Polystyrene 


mp, tray 
material, withstand water and other liquids. 


BAKELITE Cast Resinoids BAKELITE Laminated 





Durable sheets of permanently lustrous, ate Pasties Sey catering FY 
wood or other materials. Inlaid table top of Bakelite Laminated 





Colorful Ls yo that may be carved or finished with ordinary tools. 
These varied are made from Bakelite Cast resinoid. 
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OBTAIN NEW INSPIRATION 


for successful DESIGNS 


FROM THESE ILLUSTRATED BOOKLETS DESCRIBING 


VARIOUS BAKELITE PLASTICS AND THEIR USES 


Bakelite Molded 


A 48-page illustrated reference booklet 
describing many types of Bakelite phe- 
nolic molding materials, with A.S.T.M. 
data. Accompanying technical bulletins 
offer data on Bakelite urea, cellulose- 
acetate and polystyrene molding mate- 
rials. 


Bakelite Laminated 

New 48-page illustrated reference book- 
let describing the various types of sheet, 
tube, rod and special-order shapes ob- 
tainable, and their broad range of uses. 


Contains A.S.T.M. data. 








BAKELITE CORPORATION 
247 Park Avenue, 
New York, N. Y. 


Please send copy of the booklet checked below, to: 


() Bakelite Molded _) Bakelite Resins for 
Paints and Varnishes 
C) Bakelite Laminated (_) Bakelite Heat-Hardenable 


Varnish, Enamel, Lacquer, Cement 


() Bakelite Cast Resinoids [) High Speed Abrasive Wheels 
Name 

Company 

Address 


BN voce! State 








Bakelite Cast Resinoids 

A comprehensive bulletin describing 
cast resinoids, their availability and 
uses, and the most efficient methods of 
fabricating them into various finished 


products. 


Bakelite Resins for Paints and Varnishes 
24-page illustrated booklet describing 
the fortifying effect of oil-soluble Bake- 
lite resins upon modern paints and var- 
nishes for many protective purposes. 


Bakelite Heat-Hardenable Varnish, 
Enamel, Lacquer, Cement 

40-page illustrated booklet describing 
heat-reactive resinoid coating and bond- 
ing materials, their properties, uses and 
advantages. 


High Speed Abrasive Wheels 

24-page illustrated booklet presenting 
the important production advantages of 
high-speed abrasive wheels bonded with 
Bakelite resinoids. 
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Complicated electric iron handles molded of heat-resistant Makalot by T. F. Butterfield, ‘Inc., 
Heat resisting properties are incorporated in phenolic compounds through 


are shown in Fig. 5 


the use of proper fillers and careful compounding 
fan (Fig. 6) is molded of Textolite by General Electric Co. for Fresh'nd Aire Corpordtion 


caps, for example, now cures in 30 seconds and even less. 
Furthermore, these materials now have a greater flexi- 
bility than previous ones. Automatically stripped from 
the mold while hot, they are not so easily distorted in 
shape, but seem to have a degree of elasticity which re- 
turns them to mold form immediately upon removal. 
While this flexibility does not hold for very large pieces, 
it is a forward step and has proved advantageous to the 
molder. In addition, torque strength of these materials 
has been stepped-up considerably. Those materials 
with high impact strength and resistance to moisture 


have likewise been improved in speed of cure. Speed of 


cure is important to fabricators of these materials in that 
greater production is secured with the same equipment. 

Electrical properties of the materials have generally 
been improved. Dielectric strength and high tempera- 
ture resistance have been increased. The practice of pre- 
heating, so rapidly becoming universal, has been one 
major factor in the improvement of these properties. 

The demand for phenolic compounds requiring special 
types of resins for cosmetic and liquor closures has 
steadily grown. The odorless, non-bleeding properties 
required for this type of product have been tremendously 
improved. The odor properties of these materials de- 
pend primarily on the resin used. The ammonia or 
phenol odor of the older types has been substantially 
eliminated. The dyestuff manufacturers have cooperated 
in developing brilliant colors which are non-bleeding. 

Resins which form the base of phenolic molding 
compounds have been changed, with the result that 
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The 29-in. blade on the electric 


there is greater light-fastness in many of the weretofore 
difficult colors to obtain in phenolics. 

In the group of heat-resistant materials, atw Under- 
writers’ specifications require materials capable of resist- 
ing a temperature of 392 deg. F. for indefinite duration 
of time. This has caused development work which has 
resulted in higher heat-resistant materials. Special 
grades of material will withstand a temperature of 550 
deg. F. for a short time. Asbestos-filled compounds 
have been given increased shock resistance and improved 
molding qualities, enlarging their use effectively. 

A special grade of acid- and water-resistant material 
supplied by one manufacturer has decreased elongation 
or distortion generally experienced by plastics of all 
types when subjected to continuous immersion. 

Molding around large metal inserts has always been a 
problem. One phenolic manufacturer recently developed 
a molding material which seems to have sufficient elas- 
ticity to compensate for the strains which are set up dur- 
ing unusually severe service conditions. 

Another manufacturer has produced an unusually good 
molding compound for parts on which subsequent ma- 


The life of drills, 


cutters and other tools used has been increased by 200 or 


chining operations are necessary. 


300 percent. 

Transfer or extrusion molding has come into extensive 
use for producing extremely strong, dense and compli- 
cated moldings. Special phenolics with extremely long- 
flowing characteristics are available to meet the special 
requirements of this process. These special materials are 
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The locomotive relay and switch parts (Fig. 7) were 


molded from Indur. Intricate metal inserts are molded 
in place with extreme accuracy. Fig. 8 shows the 
molded case and parts of Julien P. Friez & Sons’ Dual 


Blade Precision thermostat. The material used is Durite 
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available in ordinary and translucent color. Continuous 
extrusion molding, as practiced abroad, has not yet been 
realized in this country but it is a fairly safe prediction 
that its development is not far off. 

Perhaps the greatest advance made in the phenolic 
field is in the fund of knowledge which the manufac- 
turers have amassed regarding their own materials. 
Actually, this is of exceptional importance. One might 
well ask, ‘Haven't they been gathering knowledge for 
years?" The answer, of course, is in the affirmative. 
But it appears that there have been more modifications 
made, in what were considered standard materials, this 
past year than in previous years. A great many old for- 
mulations have been changed, some ever so slightly, to 
meet specific requirements. 

One result has been a tremendous increase in the num- 
ber of uses to which phenolic materials have been put. 
Another result is the increased recognition these com- 
pounds have achieved as definite structural materials, to 
be considered in the class of wood, steel, glass, etc. 


Forms available 


The varieties of phenolic molding materials available 
in powder and granular forms can be appreciated from 
the following major groupings: 


General Purpose, Non-Bleeding, Heat-Resistant, Extrusion 
Type, High-Impact, Arc-Resistant, Closure Type, Moisture- 
Resistant, High Dielectric, Acid-, Alkali-Resistant, Friction- 
Resistant, Sanding, Buffing Type. 


Method of fabrication 


Phenolic molding compounds are sold in powdered or 
granular form and must be placed in hardened tool steel 
molds under heat and pressure to be formed into their 
final shape. The temperature may range from 280 deg. F. 
to 350 deg. F., while the pressure required is from 2000 
Ibs. per sq. in. upwards. The chemical reaction taking 
place, known in the trade as “‘cure,"’ requires 30 seconds 
to 10 or 12 minutes, depending on the particular class of 
compound used and the shape and size of the piece. 


Typical applications 


Automotive parts Housings 

Electrical insulation Handles 

Telephone equipment Camera cases 

Corrosion-resistant appa- Closures 
ratus 


Outstanding properties 


Dimensional stability Electrical insulating quali- 
Heat resistance ties 
Water resistance Moldabiliry 


Resistance to chemicals 


Trade names 


Bakelite, Durez, Durite, Indur, Makalot, Resinox, Tex- 
tolste. 
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1. Trial batches from analytically approved 
ingredients are made before commercial pro- 
duction is begun. 


5. The molder need not worry about this 
plastic, for readings made on the hardness test- 
ing machine indicate the material’s resistance 
to deformation or distortion under load. 
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2. At every stage plastic compounds are 
checked and double-checked while being put 
through the elaborate chemical processes to in- 
sure correct results in the finished plastic. 
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6. Nature now can take a rest, for it would 
require the sun many days to equal the effect 
of the powerful arc light which tests the per- 
manence of color in plastics. 








3. The plastic must be tough to undergo tests 
on this machine, which registers flexural and 
cross breakage resistance. The tensile strength 
of some Du Pont plastics is as high as 60,000 
pounds per square inch! 


RESULT: A pre-tested Du Pont plastic 
especially suited for your needs. 
Bring us your plastic problems.We 
will cooperate promptly and gladly. 





es _—— 
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4. The “impact test” reveals the resistance of 
Du Pont plastics to fracture as a result of shock. 


AMONG DU PONT’S LINE OF PLASTICS ARE: 


*Pyralin”’ cellulose nitrate plastic; **Plastacele” 
cellulose acetate plastic; ** Lucite” methyl methac- 
rylate resin. These plastics are available in sheets, 
rods and tubes. *“*‘Butacite” polyvinyl acetal resin 
available in sheets. For injection and pressure 


molding, there are: **Plastacele”’ cellulose acetate 
molding powder and **Lucite’’ methyl methacry- 
late molding powder. 
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SHELLAC 


by WM. HOWLETT GARDNER* 


Shellac insulators have one great 
advantage in their ability to resist 
carbonization, and they are not as 
fragile as one might imagine. Those 
pictured here were molded by In- 
sulation Manufacturing Company 








SHELLAC, THE FLAKED FORM OF COMMERCIAL 
lac, is obtained from a resinous incrustation secreted by 
the scale insect, /accifer lacca Kerr. This insect is a 
habitant of India. The resin which it produces, has been 
used as a plastic from the earliest of times. Its use by 
Berliner in 1890 for flat disk phonograph records might be 
considered the beginning of the modern plastics industry. 
It was first used extensively for molded electrical insula- 
tion about 1900, and is still the only organic plastic 
binder used for very high voltage insulators. 


Chemical composition 


This resin is not a chemical entity. It is a solid 
solution of several different chemical compounds of 
somewhat similar structures. None of these compounds 
are truly resinous when obtained in fairly pure state. 

The glands located in the skin of the insect produce 
two types of materials, a hard and soft resin when se- 
creting the raw lac. The harder portion of lac, now 
known commercially as hard lac, has been separated in 
the laboratory into four individual fractions. The 
largest of these, 4o percent of the hard lac, appears to be 
composed of monobasic-interester-acids having the com- 
positions represented by Cs3HsO,. Equal molecular 
proportions of aleuritic acid, CisH:s(OH);COOH, and 
a mixture of very similar acids containing a large pro- 
portion of shellolic acid, CjHywCOH),COOH), have 
been isolated from these interesters. The next largest 
fraction, 20 percent of the hard lac, contained monobasic- 
interester-lactone-acids of the composition CysHO,. 
These interesters were comprised of three acids; aleuritic 
acid, shellolic acid, and kerrolic acid, CyHs(OH),- 
COOH. The other 4o percent of the hard lac contained 
similar interesters of hydroxy acids. Some of these 
interesters apparently have molecular weights up to 1500. 

The soft resin as it is obtained by solvent extraction 
has a semi-liquid consistency. This portion of lac acts 
as a natural plasticizer along with the wax. One frac- 
tion of it contained only a mixture of uncondensed hy- 


* Brooklyn Polytechnic Institute. 
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droxy acids of which aleuritic and shellolic acids were 
found in the greatest proportions. The rest of the soft- 
lac contained simple condensates of aleuritic acid, an 
isomer of the same and shellolic acid. Natural yellow 
dyestuffs and wax comprise the balance of pure shellac. 


General characteristics 


Shellac possesses a certain peculiar combination of 
physical properties which make it an ideal plastic binder 
for a wide variety of applications. It has a relatively 
low dielectric constant and excellent adhesive or bond- 
ing qualities for use with fillers such as flaked mica or 
asbestos to produce products of particularly excellent 
electrical properties. It is also a unique plastic resin in 
exhibiting characteristics of both the thermoplastic and 
the thermosetting types of binders. The long period 
which it remains thermoplastic when heated is a marked 
advantage in the manufacture of certain articles. Heat- 
curing increases the mechanical and electrical strength. 
Paper laminated cylinders, for example, are cured at 
300 deg. F. for several hours to develop their best proper- 
ties for various electrical uses. 

The greatest advantage of shellac plastics for electrical 
insulators is, however, their property of resisting carbon- 
ization. The gases generated when an electric arc 
strikes the insulating material are poor conductors of 
electricity and tend to turn the arc away from the com- 
position. Shellac insulators are not as fragile as porce- 
lain ones, and do not shatter when struck. They are 
also uniform throughout. Chipping or cracking the sur- 
face does not impair their usefulness to the same extent 
as it does with the ceramic types which depend upon a 
glaze for imperviousness. 

Laminated compositions can be prepared by coating 
the paper or fabric with molten resin obtained by dusting 
it upon the fabric as it passes over a hot plate, or by coat- 
ing it with an alcoholic solution, or with an aqueous 
varnish made by dissolving the lac in an alkaline solu- 
tion. Shellac compositions have excellent thermal in- 
sulating properties. (Please turn to page 98) 
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Make Handsomer and Stronger Plastic Products 


If you are a molder or fabricator or user of any 
type of plastic material, you will find NIXON 
Plastics uniform, beautifully colored, easily 
molded and machined. 


Leading plastics buyers have known us and 
called on us for their raw material needs for 
over a quarter of a century. Proof of their satis- 
faction is the increasing volume we sell and the 
ever-growing list of customers. 


Write for samples of NIXON molding powders; 


and sheets, rods and tubes. 


NIXON ACETATE MOLDING POWDER 
... specially compounded for injection and com- 
pression molding. Available in a wide variety of 
colors, tones and mottles. 


NIXONITE, an acetate material, available in 
opaque transparent and translucent sheets, rods 
and tubes of all colors and types. 


NIXONOID, a nitrate 
material, available in 
a full range of colors, 


NIXON NITRATION WORKS ‘Sessa 


NIXON NEW JERSEY 





TENITE is the first plastic ever to be used 

for gun stocks, The stock on this Stevens shotgun 

has the advantages of raised panels on sides, full 

pistol grip and cap, and positive lock-up between frame 

and stock. Weight of Tenite molding, 17 ounces. Moliled by 
Specialty Insulation Mfg. Co., Inc., for J. Stevens Arms Co. 


OR YEARS, gunmakers have searched 

for a more durable material to replace 
wood in the manufacture of gun parts. 
Now, a leading arms manufacturer has 
found that Tenite makes an ideal gun 
stock, fore-end, and sight-piece. 

Tenite is virtually indestructible — 
absorbs shocks and vibrations—withstands 
weather conditions and rough usage with- 
out breaking, cracking, or chipping. It has 
the warm feel of wood—its smooth sur- 
face and rich coloring are as beautiful as 
the choicest walnut burl. 


In many industries. the hunt for a more 


serviceable material has led to the use of 


Tenite in preference to wood, metal, or 


glass. In the sporting-goods field alone, 


TENNESSEE EASTMAN CORPORATION, KINGSPORT, TENNESSEE 


T-2355 
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such products as fish lures. reel ends. fly 


boxes, golf tees, and arrow horns are 


molded of Tenite more economically than 
they could be cast or machined in any other 
type of material. 

Literature describing and _ illustrating 
the properties and uses of Tenite will be 


sent on request. 
> - - 

TENITE REPRESENTATIVES. New York, 10 East 40th 
Street. Chicago, 2264 Builders’ Building. Detroit, 904-5 
‘Mephenson Building. Leominster, Mass., 39 Main Street 
.. Pacific Coast: Wilson & George Meyer & Company— 
Nan Francisco, Federal Reserve Building: Los Angeles, 
2461 Hunter Street: Seattle, 1020 4th Avenue, South. 


TENITE 


AN EASTMAN PLASTIC 


Subsidiary of Eastman Kodak Company 
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The resin is compatible with thermosetting binders 
such as phenol-resins and alkyds. Mixtures of lac and 
phenol-resins are used in the manufacture of electrical 
insulators which are to be employed at intermediate 
voltages. The properties of such mixtures depend upon 
the relative proportions of the two resins. Those high 
in lac have good carbonization resistance, while those 
high in the phenolic resin, show a rapid rate of cure and 
a high resistance to deformation by heat. 

The property of high scratch hardness and resilience 
makes shellac an invaluable binder in the manufacture of 
phonograph records, especially where an accurate re- 
production of over-tones is important as it is in the 
recording of classical music and speech. Shellac com- 
positions also possess the valuable properties of giving a 
soft plastic mass which can be readily worked at tempera- 
tures of the ordinary steam-table. In pressing these 
compositions, they have an unusual evenness and smooth- 
ness of flow. They also take a very clear impression. 
Molded pieces have a high gloss and a hard surface. 
Wood-pitch is used as the common plasticizer. The 
price of these compositions is generally relatively low. 


Recent developments 

Research has developed several new technical methods 
for employing shellac. One of the most interesting of 
these is a special gun for applying shellac by the hot 
spray process. This technique of spraying molten lac 
has been successfully applied in the laboratory to the 
treatment of paper, canvas and jute in producing lami- 
nated electrical insulating tubes and boards for special 
purposes. The speed with which the lac can be applied 
in this manner has much to recommend it for plastic use. 

Many of the drawbacks encountered in producing 
compression moldings of shellac compositions can now 
be overcome by employing the more recent types of in- 
jection molding machines, where small pieces can be 
produced at a relatively high production rate. 


Photo-developing trays, ranging in size from 3 in. by 
4 in. to 14 in. by 17 
of shapes 


in. are molded in a variety 
by Insulation Manufacturing Company 
















Combining lac with urea and other chemicals not only 
increases the rate of polymerization, but has been shown 
to improve the impact strength, heat resistance and water 
resistance of the molded articles. Other improvements 
have been obtained by removing the soft-lac. Extrac- 
tion of as little as 3 percent will produce a resin which 
will not green copper. Hard-lac shows greater water 
resistance, a 20 deg. higher softening point and films 
can be baked without causing blisters or pin-holes. 
Shellac molded articles are now made having softening 
temperatures above 212 deg. F. where formerly the same 
articles showed tendencies to deform below 170 deg. F. 

Removal of wax improves the properties which can be 
obtained when shellac is incorporated in rubber. Lac has 
been shown to have no deteriorating effect when so 
incorporated but certain modifications in vulcanization 
are necessary. Its use has been greatly extended in this 
part of the plastic field. Various other modifications of 
lac are also being studied. Many products of new prop- 
erties have been developed in the laboratory. A wide 
variety of colored objects can be easily made. 


Forms available 

Lac is not sold in forms available for molding but 
only as a resin for making molding composition. 

The most common forms of lac are: Shellac (flakes), 
button-lac (flat disks), garnet lac (dewaxed slabs), 
needle-lac, and powder (bleached lac and dewaxed orange 
lac). It is also sold as alcoholic varnishes, or dissolved 
in alkaline aqueous solutions. Colloidal dispersions 
are used as hat binders. 


Methods of fabrication 


Compositions can be prepared by any of the methods 
common to preparing plastic compositions. 

Molding: Compositions are usually softened upon a 
steam table at 2125 deg. F. to 150 deg. F. They are 
molded at 250 deg. F. to 275 deg. F. and from 1000 to 
3500 Ibs. per sq. inch. Molds are chilled to go deg. F. 
to 120 deg. F. before releasing the pressure. 

Injection molding can be carried out at 230 deg. F. in 
1 to 2 min. for many pieces. 


Typical applications 

Electrical insulation (various types) 
Thermal insulating board 
Phonograph records 

Protective coatings 

Adhesives 


Outstanding properties 
Low dielectric constant 
High dielectric strength 
Arcing resistance 


High gloss 
Resilience 
Low thermal conductivity 


Adhesion Ease of molding 

Hardness Ability to wet fillers 
Oil resistance when cured 

Trade names 


Compo-site, Harvite, Lacanite. 
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brush hendles. Manufectured in 
Mfg. Co., Philadelphia, Pa 
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ONE by the J. M. King 


Stock mold items Hundreds 
available. Write, telling us your 
neecs 


BRILLIANT AS RUBIES, EMERALDS AND DIAMONDS 
RICH AS OLD IVORY OR POLISHED MARBLE... . 


GEMSTONE Is the Ideal Cast Plastic 


Available in all standard-sized rods, sheets and tubes, and a great variety of stock shapes 
ready for machining on your present equipment. 


Easily cast in a multitude of special forms to meet exacting requirements. Its rich depth of 
color is controlled rigidly—without variation. 


The scintillating brilliance and beauty of GEMSTONE makes it the perfect material for fine, 
fast-selling brush handles, toys and games, knobs, radio and automotive parts, and almost any 
other product where unsurpassed appearance is sought. 


Quick and prompt delivery on both standard and special patterns and colors. Write for full 
particulars and samples. 


A. KNOEDLER COMPANY 
LANCASTER PENNSYLVANIA 
OCTOBER 1939 
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STYRENE RESINS 


by L. E. HUMPHREY * 











WITH THE INTRODUCTION OF COMMERCIAL 
polystyrene in this country two years ago, the plastics 
industry acquired a material which possesses many 
unusual characteristics. Many varied industries have 
taken advantage of the combination of properties found 
in polystyrene. In some cases it has opened new fields 
for plastics, which heretofore were impractical because 
of a lack of suitable materials. In others, it has im- 
proved the position of the plastics industry by doing a 
job better than had been done before, whether with 
plastics or with other materials. 


Chemistry of its formation 

Styrene is prepared by splitting hydrogen from ethy] 
benzene. The latter can be obtained from natural sources 
or synthesized from ethyl chloride and benzene. The 
styrene, CecHsCH=CHzg, is polymerized by the action of 
heat under conditions which will provide the desired 
polymer. In general the factors which influence the 
degree of polymerization or chain length are the tem- 
perature of polymerization and the purity of the styrene. 

The rate of reaction, that is, the rate of conversion of 
styrene to polystyrene, decreases as the concentration of 
the styrene in the reaction mixture decreases. Catalysts 
such as benzoyl peroxide, oxygen and stannic chloride 
may be used to increase the rate of reaction but the re- 
sulting polymers will be of lower chain length than those 
produced without catalysts at any given temperature. 


* Research and Development Laboratories, Bakelite Corp. 


The formation of the polymer seems to be a chain 
reaction and not a step-wise condensation. For all 
practical purposes the chain length of the polymer formed 
at the beginning of the reaction does not differ materially 
from that formed at any later stage. It should be re- 
membered that the chain length is not the same for every 
molecule but represents an average length. 


General characteristics 


As polystyrene is a thermoplastic resin, it is most 
easily and economically molded by the injection process. 
In general, higher temperatures are required for molding 
than those required for other thermoplastics, but the 
time cycles can, in many instances, be substantially 
reduced with polystyrene. 

The high gloss and luster of polystyrene molded pieces 
and the ability of the material to reproduce accurately 
the finest details in the mold have improved the appear- 
ance of many articles. As the specific gravity of poly- 
styrene is only 1.07, more pieces can be molded from 
each pound of stock. The runners and sprues can be 
cut and remolded, making the material economical to use 

In its natural state polystyrene is colorless and possesses 
an index of refraction of about 1.60. Therefore, it can be 
made in all colors and pastel shades, and in all degrees 
of transparency. These colors are noted for their non- 
bleeding characteristics, regardless of temperature or 
humidity conditions. Mottled or variegated effects are 
also easily obtained. Please turn to next page) 


Styrene, or polystyrene, as it is sometimes called, resists acids and moisture to a greater degree than most plastic 
materials. Therefore, the acid bottle adapter (Fig. 1) which is employed to fit the new type bottle for mineral 
acids, and the molded closure for Merck acid bottles (Fig. 3), are molded of styrene. Liquor pourers (Fig. 2) 
are finding this material suitable for their purpose. (All photos, courtesy Bakelite Corporation) 
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DICALITE 
FILLERS 


Today's Fillers 


for the 


‘’PLASTICS 


of 


TOMORROW” 





© N. Y. W. F. 


(Above) The Theme Center of the New York World's Fair, depicting the “World 


— Dicalite Fillers give greater 
bulking (more volume per pound), 
increased strength; better color qualities, 
greater durability, and improved heat and 
fire resistance, they are truly the FILLERS 
of TODAY for the “PLASTICS of TO- 


Tomorrow” 


MORROW.” You use LESS Dicalite 
Fillers, due to their extremely great bulking 
quality, which means LOWER cost per 
unit. of finished plastic products—cast, 
molded or laminated—and your finished 
plastics will be superior. 


USE DICALITE FILTERAIDS—the FILTERAIDS of TOMORROW — in the clarification of resins, varnish, 


oils, solvents, etc. 


WIE PDA 


CHICAGO 
PRODUCTS OF UNIFORM SUPERIOR PERFORMANCE 





THE DICALITE COMPANY 


520 N. Michigan Ave 


120 Wall St. 
NEA Ae 40);4,4 


756 S. Broadway 
LOS ANGELES 
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Because of its low moisture absorption, styrene is ¢ good insulator and is used as coil forms for RCA television 


receivers (Fig. 4). For the same reason, styrene was chosen to mold this transparent pill box (Fig. 5) and as 


impregnating agent to laminate the breaker strips in Sears Roebucks’ Coldspot refrigerator (Fig. 6) 


Although polystyrene is a thermoplastic resin, it has 
excellent stability characteristics. Its cold flow, under 
high loads, is practically negligible at room tempera- 
tures. At slightly elevated temperatures, it also retains 
its molded shape, as it has a high distortion point— 
78 deg C. by the A.S.T.M. heat-distortion test. These 
properties, with low after-shrinkage, make this material 
highly suitable where close tolerances must be held at 
slightly elevated temperatures or for long periods of 
time at normal temperatures. 


Recent developments 

In the chemical industry a great improvement has been 
made in the packaging of mineral acids by the use of 
molded polystyrene ciosures, because the material is 
resistant to high acid concentrations. Each type of acid 
can be quickly identified by the color of the closure. 
These closures eliminate contamination and make the 
task of opening the bottle much easier than formerly. 

Another improvement in chemical laboratory equip- 
ment is the acid bottle adapter, which is designed to fit 
the new screw type bottle and is joined to an automatic 
burette. This adapter not only aids in the preparation 
of chemical solutions, but also eliminates the possibility 
of acid burns from spilling and careless handling. 

Polystyrene has equally good resistance to alkalies and 
hydrofluoric acid. As these two chemicals attack glass, 
polystyrene containers are used for accurate analytical 
work which requires the use of -hese chemicals. It is 
likely that in a few years we may witness a complete 
change in the packaging of hydrofluoric acid by employ- 
ing a transparent molded container of polystyrene. 
This material could also be used in textile equipment, 
battery housings, electroplating equipment, or other 
parts where chemical resistance, lightweight, or visi- 
bility are desired. 

As polystyrene is not affected by alcohol or water 
and does not give off offensive odors or taste, it is used 


102 MODERN PLASTICS 


widely for molded liquor dispensers and other bar 
accessories. Here, color and molded design make for 
easy selection of your favorite beverage. Perhaps, in 
the future, advantage will be taken of these properties 
to create molded closures for bottled liquors in such a 
form as to improve the appearance of the package and 
identify the individual brands. 

In the packaging field, especially in the packaging of 
cosmetics, polystyrene meets the requirements of beauty 
and utility. With its high index of refraction, with its 
wide variety of colors, and with its high gloss finish, 
polystyrene can be used in the molding of packages 
which present the luxurious effect we associate with 
cosmetics. Here, the package designer can create con- 
tainers with color effects that have been unobtainable 
in the past except at great cost. 

Polystyrene is employed for both decorative and utili- 
tarian purposes in the refrigeration industry. Inasmuch 
as it does not become brittle or lose strength at tem- 
peratures as low as —30 deg C., remains unaffected by 
moisture, does not give off or absorb odors or tastes, it 
has great possibilities for panels, knobs, dials, dishes, 
breaker strips, and even the interior finish or trim. 
Because of the numerous color and lighting effects 
possible, the designer of the interior of the future re- 
frigerator will certainly take advantage of these proper- 
ties. A step has already been taken in this direction 
by one manufacturer with a polystyrene control panel, 
compartment front, and decorative name strips. The 
letters and numerals are molded directly into a crystal 
clear piece. They are then filled with white paint and 
the back is painted with a delicate shade of blue. By 
this process the letters and numerals are easy to read and 
the molded panel produces an entirely new color effect 
for the refrigerator interior. 

One of the unique properties of polystyrene is that it 
is capable of transmitting and carrying light through 
curved sections. This characteristic is employed in the 
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Au Infinite Variely of large and small automotive and elec- 


trical parts, closures, buttons, knobs are made of Reilly Indur Plastic Compounds. Wherever 
economy of production, ease of molding, high structural strength, electrical insulation or 
resistance to acids and chemicals is desired, INDUR is the choice of leading manufacturers. 
Made in a complete range of colors and mottles. Molds with exceptionally smooth, lustrous 


finish. Samples and information mailed on request. 


REILLY TAR & CHEMICAL CORPORATION 


DAMEN AVENUE HICA N FTH AVENUE, NEW YORK, N. Y i PARK, MINNEAPOLIS, MINN 
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More styrene coil forms for RCA television are shown in 
Fig. 7. One of the unusual properties of styrene is its 
capability of transmitting light through curved sections and 
the styrene rings (Fig. 8) are used for indirect aircraft in- 
strument illumination. The meat storage front and decorative 
trim of this refrigerator (Fig. 9) are molded of transparent 


styrene with letters and numerals molded into the piece 
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illumination of aircraft instruments. By using poly- 
styrene, a difficult problem in design was solved, as the 
material not only had to be capable of carrying light 
but had to withstand tropical temperatures without dis- 
tortion. This was accomplished by the use of a split 
ring to carry the light and transmit it through an annular 
ring, called the window. Such a design provides adequate 
illumination of the instrument without blinding the 
pilot during night flying. 

With this ability to transmit light around corners, 
the material is highly suitable for use in illuminated 
signs, automotive instrument panels, radio and tele- 
vision receiver panels, and, in fact, in any part desiring 
a practical but highly decorative design. Letters and 
numerals can be molded directly into the piece. Fur- 
thermore, the panel can be lighted from the back edge, 
providing a very novel effect as the numerals and letters 
seem to stand out with exceptional clarity. 

Radio and television are claiming their share of poly- 
styrene because it has the electrical properties which are 
not approached by any other molded plastic. With a 
power factor of .coo2z and a dielectric constant of 2.60, 
polystyrene is being used to great advantage in coil 
forms, lead bushings, tube bases, and other parts where 
the ultimate in low-loss efficiency is necessary. Since 
the material is unaffected by moisture, the electrical 
characteristics do not vary with climatic changes, thus 
insuring constant performance regardless of weather. 

One of the newest developments in the radio and tele- 
vision field is the use of polystyrene film in wound con- 
densers of low capacitance. This film, with a thickness 
of about 1 mil, is wound between the metallic foils, 
providing excellent insulation. This one-mil film has 
a dielectric strength of over 3000 volts. When the 
efficiencies of various circuits are improved and the use 
of ultra-high frequencies becomes more general, poly- 
Styrene in various forms should play an even more im- 
portant part in the field of electronics. 


Forms available 


Molding powders 


Typical applications 

Bottle closures 

Radio parts 

Television parts 

Refrigerator trim 

Transparent automotive accessories 


Outstanding properties 
Crystal clarity 

Low specific gravity 
Electrical insulating qualities 
Low water absorption 

Ease of molding 

Resistance to chemicals 
Range of colors available 


Trade names 


Bakelite polystyrene, Styron 
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Cellulose Acetate + Cellulose Nitrate 
Cast Phenolic Resin + Polystyrene 
Resinox Phenolic Compounds 
Vinyl Acetal 


Sheets + Rods + Tubes 
Molding Compounds «. Castings 
Vue-Pak Transparent Packaging Materials 
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Every hour of every day, Industry adds to the total of human health, wealth, 
comfort and happiness. Without its turning wheels and pluméd smoke- 
stacks, our cities would be ghost towns, our farmlands would be dust bowls 
and empty prairie stretches. In dedicating itself to the service of Industry, 


modern chemistry is enlisted under the banner of service to all mankind. 


MONSANTO CHEMICAL COMPANY « « «© ST. LOUIS 
Plastics Division - - + Springfield, Massachusetts 











Wee ae IN N Le. PLASTICS 


S MANKIND 




















NOT LONG AGO, nearly 200 businessmen in a wide 
range of industries were asked, “What qualities in 
plastics first interested you in this newest of fabri- 
cating materials?” 

The replies, from men who know what happened to 
costs and sales when plastics gained a place in their 
products, include these typical comments: 

“Eye appeal” 
“Elimination of machine operation” 
“Color fastness”’ 
“Freedom from maintenance” 
“No plating necessary” 
“Close control of dimensions” 
“Convenience in production” 
“Cleanliness” 
“Elimination of hand labor in finishing” 
“Ease of obtaining standard parts in an irregular 
form” 
Those qualities of plastics which are apparent to the 


customer in the finished product won the majority 


‘Just what are Plastics.... 


AN APT DEFINITION of plastics has been given 
by the head of Monsanto Plastics research, who 
said: “Plastics are materials that, while being proc- 
essed, can be pushed into almost any desired shape— 


J 


and, then retain that shape.’ 


Moldable When Softened 

All plastics derive their usefulness from the fact 
that under certain conditions of softening — by 
solvents, by suspension in liquids or by application 
of heat—they become moldable to a desired shape 
which they retain. 

Of course, even this is far from being a complete 
definition. Yet it accurately sums up the main advan- 
tages of plastics from a production standpoint. It 
explains why these materials, so hard and tough in 
their finished state, are named “plastics”... a word 


which commonly denotes softness and pliability. 


M 


NG INDUSTRY} v 


TODAY'S PRODUCTS...AND PLASTICS 


AND WHR 





ONSAN TO 


vote of approval. Among such reasons, all having a 

direct influence on retail sales, are these: 
Appearance, finish, color or transparency, dura- 

bility, strength, light weight, electric insulating 


qualities, heat insulating properties. 


Production Advantages 
Another group of replies deals with the element of 
production inside the plant, and includes such points 
as these: 

Ease of manufacture, adaptability to varied uses, 
greater versatility allowed in product design, low 
first cost of materials, greater accuracy in finished 
parts. 

Thus, it is apparent that these businessmen have 
found in plastics a type of material which adds sales 
advantages to their products while still in many 
cases effecting savings—often over other materials 
with less sales appeal. 

Reading of the experience of these manufacturers, 


it is logical for you to ask: 
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**Plastics”’ a Broad Definition 


The word covers a wide range of materials. In fact, 
rubber and glass are among the earliest of plastics 
— being formed easily into any desired shape 
during their processing, then retaining that shape 
after cooling. Due to the tremendous growth of newer 
and even more versatile materials, however, the word 
“plastics” now applies almost exclusively to the 


synthetic products of chemistry, which can be cast, 
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molded or pressed into an almost unlimited variety 
of shapes. No one has catalogued all the textures, 
colors and configurations that can be attained. 


Cellulose Nitrate ... Pioneer Plastic 
The first plastic to gain wide commercial use was 
cellulose nitrate. Today, that same material in a 
more highly developed form still finds countless 
applications—but it has been joined by many other 
plastics, each with its specific advantages and dis- 
tinctive chemical and physical characteristics. Addi- 
tional plastics are being developed constantly to 
meet new uses—in fact, Monsanto Plastics Division 
now produces a whole family of new materials un- 
dreamed of just a few years ago, in addition to the 


plastics it has been producing for many years. 


Five Groups of Plastics 
Yet, new or old, all plastics can be grouped into five 
main divisions. The first are cellulose plastics, derived 
from cotton. In this division are found Monsanto 
Cellulose Acetate and Monsanto Cellulose Nitrate. 

The second division is made up of plastics derived 
from organic raw materials. Monsanto Cast Phenolic 
Resin is such a material. 

The third—vinyl plastics which are derived from 
acetylene, a product of limestone and coke. 

Others are derived from animal matter and from 
inorganic raw materials ... including casein, urea 
resin and yiny! acetals, 

Regardless of its basic source, each of these syn- 
thetic plastic materials owes its existence to chemists 
who have converted raw materials into products of 


wide commercial possibilities. 


How Plastics Can Serve You 


If you are seeking added beauty, more color and 
permanent color, lighter weight, speed in production, 
a finish that is permanent and integral, better elec- 
trical insulation, warmth and pleasing touch in the 
material you use, durability, a finished product that 
is easy to clean, elimination of intricate assembling 
operations, transparency or opacity or translucence 


—then plastics are worthy of your careful study in 


their relation to your product. 


Plastics on the March 

The plastics industry deserves to be rated among the 
fastest growing in the world. Between the time this 
is written and the time you read it, you may mark 
it down as a certainty that several developments will 
have occurred—in the production of new materials, 
refinement of existing materials and improvement 
in methods of fabrication. 

Considering this day-to-day progress, you might 
say: “I will wait for more of these future develop- 
ments to come along, before I look into plastics for 
my product.” That would be economicallydangerous! 
Today’s plastics are at a high degree of development. 
And no forward-looking industry dares ignore plas- 
tics, so long as it includes men who will study and 


use them to gain leadership over competition. 


Materials for Many Uses 


The range of Monsanto Plastics includes materials 
usable in almost every industry— Monsanto Cellulose 
Acetate, Monsanto Cellulose Nitrate, Monsanto 
Cast Phenolic Resin, Monsanto Polystyrene molding 
compound, a group of new Vinyl Acetal Resins, Vue- 
Pak for transparent packages. 

Of these plastics, the widest commercial uses are 
made of cellulose acetate, cellulose nitrate, cast 
phenolic resin and Vue-Pak, and later detailed dis- 
cussion of materials will be limited to these, although 
the others are available and doubtless will find 


equally wide commercial application in time. 


Supplied in Many Forms 


Monsanto Plastics are supplied to fabricators and 
manufacturers in a great variety of commercially 
usable forms—standard sheets, continuous rolls, 
rods, tubes, molding compounds and slabs and special 
shapes —thus, there is available a variety of ma- 


terials. 
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SO MUCH HAS BEEN SAID AND WRITTEN 
in recent years about plastics development, and these 
materials have gained such general use during the 
last decade, that it is often assumed plastics are an 
“infant industry.” 

Far from it! 

There is evidence of early plastics fabrication in 
the time of the Roman Empire, with records of a 
flexible glass-like material. 

For all practical purposes, however, it may be 
declared that the present-day plastics industry was 
launched more than fifty years ago—which still is 
about forty years earlier than the average citizen 
realizes. 

Since the Plastics Division of the Monsanto Chemi- 
cal Company had its origin in these “dark ages” of the 
industry in the 1880's, the record of its own growth 


really parallels the history of plastics in general. 


IFTY YEARS OF DEVELOPMENT 


In 1892, a modest little plant was operating at 
Newburyport, Massachusetts the embryonic 
Fiberloid Corporation. Later it was to become one 
of the leaders in the plastics industry and, early in 
1938, was to unite with the Monsanto Chemical 


Company as Monsanto’s Plastics Division. 


Research Brings Progress 


The year 1904 found the lusty young company pack- 
ing up, bag-and-baggage, and moving to a new plant 
it had built on the banks of the Chicopee River, a 
few miles east of the center of Springfield, Massa- 
chusetts. 

There it settled, confident that it had ample room 
for future growth. That belief seems somewhat 
humorous today, when the original Indian Orchard 
plant is seen nested in the broad sweep of buildings 


which today comprise the Plastics Division. From a 
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A view of the Monsanto process for production of transparent safety glass plastic in continuous rolls. 
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few hundred feet of floor space in 1904, the plant 
today has grown to cover more than fifty acres of 
floor space in more than fifty buildings. 


And Then — Safety Glass! 

It was here that cellulose nitrate, still a major staple 
among plastics, ceased to become the company’s sole 
product and became one of a family of plastics prod- 
ucts. And, from this plant on the banks of the 
Chicopee, came one of the major developments in all 
plastics history—the perfection of cellulose acetate 
in continuous rolls for automobile safety glass. 

It requized years of research, and the development 
of new machinery to produce cellulose acetate trans- 
parent sheeting in the form of continuous rolls, like 
newsprint. But the result is a process regarded as one 
of the premier processing methods of the plastics 
industry. 


A Contribution to Every Motorist 

Had the motor car industry been forced to rely on 
its safety glass plastic being produced only in stand- 
ard-size sheets, with accompanying wastage of ma- 
terial, it is doubtful whether the protection afforded 
by safety glass would be so universal today. Cer- 
tainly, it would have continued to add many dollars 
to the price of automobiles over today’s low cost. 

This is not by any means the only “first.” So far 
as all obtainable records show, the first fountain pens 
of plastics were fabricated from material produced in 


the Springfield plant. Likewise, this plant originated 
the application of phenolic resin castings for radio 
cabinets—and this gem-like material almost instantly 
won a major place for itself in this application. 
One of the most exacting requirements for any 
plastic is in its use for transparent drawing instru- 


ments. In such products, there must be no shrinkage 
or distortion. Ninety per cent of the plastic materials 
for such instruments is produced by Monsanto’s 
Plastics Division. 
A Fundamental Policy 

Long ago the organization established the major 
policy of producing only plastic materials from which 
others can fabricate finished products, and to devote 
every research and production energy to this purpose. 

This means that Monsanto Plastics are not in 
competition with the fabricator or manufacturer who 
produces finished articles from the basic plastic ma- 
terials he buys from Monsanto. These are plastics for 
fabrication by the trade. . . not finished plastics articles 


to be sold to the ultimate consumer. 


One Main Objective 

None of Monsanto Plastics’ research or produc- 
tion energies are diverted from the main objective of 
producing the finest quality plastics materials pos- 
sible—and the wisdom of this policy is shown by the 
long list of customers, both custom fabricators and 
nationally known manufacturers, who have dealt 
exclusively for many years with this plant. 


BELOW: General view of Monsanto Chemical Company, Plastics Division, plant at Springfield, Massachusetts. 
INSET: Partial view of new plant for production of vinyl acetals, which adjoins buildings shown in large picture. 
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Such has been the growth from the small plant 
in Newburyport, to one of the largest plants in the 
world devoted exclusively to production of plastics. 

Development has followed development as surely 
as one note follows another in a symphony. And it 
has been progress so swift that it could be seen and 
measured ...from the early beginning with one 
plastic material to production of materials in almost 
universal use in countless industries, all within a 
scant fifty years. 

In 1938, this plant became one of the twelve 
chemical production units in America and Great 
Britain that form the Monsanto Chemical Company. 


A Record of Growth * 

While this sketches the growth of only one company 
in the plastics industry, its development has been in 
step with the constant expansion of the industry as 
a whole. Others have made equally notable advance- 
ments in the production of materials and the perfec- 
tion of processes, at the same time the Plastics Divi- 
sion was pioneering the developments outlined here. 

It has been through versatility in materials and 
methods that the plastics industry has grown. Well 
over 100,000,000 pounds of plastics are produced 
yearly by this industry. It is estimated that the value 
of fabricated articles exceeds $150,000,000 annually 

-and each year’s total in pounds and dollars grows 
larger as additional materials and uses are developed. 
Within six years the industry has increased its vol- 


ume 50 per cent. 


ABOVE: Monsanto Plastics molding compounds, in granules 
or slabs, provide an infinite range of solid colors or mottles. 
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Monsanto Plastics serve in the bathroom, as well as 
in every other room of the home. Millions of brushes 
gain added beauty through use of these colorful plastics. 


in formulas or variations in form of the ma- 
M 0 \ § A N T 0 7 L A § T | C terial multiplying into a list bewilderingly 


—their characteristics and advantages 


IT HAS BEEN SAID that “plastics is a drug store 


° 


meaning that the plastics manufacturer 


business,’ 
must compound his materials like druggists’ pre- 
scriptions, to meet the individual requirement. 

Although new formulas are not required in each 
new use of plastics, the majority of applications do 
call for materials that are custom-compounded to 
meet individual needs. 

Basically, however, all the needs for plastics are 
met by a comparatively few materials—adjustments 
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long. 
Designed for Sales Appeal 

Of the basic plastics, Monsanto has 
chosen to concentrate on the production of those 
most closely linked with the appearance appeal in 
finished products. In other words, Monsanto Plastics 
include those materials most readily usable by man- 
ufacturers in increasing sales appeal. 

These plastics are divided into two groups — 
thermoplastic and thermosetting materials. 


What are Thermoplastics? 
Thermoplastic materials are plastics that can be 
formed into desired shape under heat and pressure — 
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Style steps forth in plastics. Here are durable heel 
covers, solid heels, shoe forms, even shoe eyelets . . . 
of Monsanto Plastics in gay colors or lustrous black. 


that derive their rigidity by chilling while still in 
the mold 
other desired shape at any time by being subjected 


and that can be remolded into any 


to the same conditions of heat and pressure. 
Of course, no everyday use of a finished plastic 


article ever will bring it into contact with the high 


temperatures of the molding process, so this cannot 


be counted as a disadvantage. The practical advan- 
tages are that thermoplastics lend themselves to a 
fast cycle of molding or shaping, and offer production 
economies since rejects can be re-molded. 


Thermosetting Materials 


Thermosetting materials are those plastics which 
acquire infusibility under heat and pressure. After- 





ward, they are practically unaffected by high temper- 
atures, and cannot be re-molded. While being fabri- 
cated, they require a short dwell in the mold —from 
one to fifteen minutes in most cases. This permits 
the chemical hardening reaction to take place. Un- 
like thermoplastics, which cool in the mold, thermo- 
setting materials leave the mold at high temperature. 

Different problems call for different materials. In 
many cases, thermosetting materials meet the re- 
quirements better than thermoplastics ...in other 
cases, the reverse is true. Always, in plastics, the 
application determines the material. 

The Monsanto Cellulose Acetate and Monsanto 
Cellulose Nitrate are thermoplastics; Monsanto Cast 
Phenolic Resin is a thermosetting material. 
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T rent Monsanto Cellulose Acetate molding compound 
is in unbreakable crystals for watches, clocks and radio 
dials... gives new utility to oil cans by adding visibility. 


MONSANTO CELLULOSE ACETATE 


SUPPLIED in sheets, rods, tubes, continuous 
lengths and molding compounds, Monsanto Cellu- 


lose Acetate is one of the most versatile of all plastics. 


Infinite Range of Colors 
Any color in the spectrum can be reproduced, 
either in solid colors or in a multitude of mottled or 
variegated tones. It can be fabricated into articles 
that are opaque, translucent or transparent. 


Monsanto Cellulose Acetate is an excellent mold- 


ing material—having toughness and resilience. 








These qualities are important in products having 
very thin walls or wherever freedom from brittleness 


is required. 


Pleasing to the Touch 
Ordinary temperatures up to approximately 150 
degrees, Fahrenheit, do not affect products made of 
Monsanto Cellulose Acetate. It has low heat-con- 
ducting properties. This, combined with smooth 
finish, makes it desirable for use in products that 


come in contact with the skin. 
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Monsanto V ue-Pak, the new transparent pack- 
aging material, displays while it protects . . . 
puts every product into a showcase of its own. 


Monsanto Cellulose Acetate is safe —rated by the 


Underwriters’ Laboratory Re-examination Service 
in this manner: “Hazards of this product in use are 
judged to be small, and in storage somewhat less 
than would be presented by common newsprint 


paper in the same form and quantity.” 


Quality is Safeguarded 
Uniformity of Monsanto Cellulose Acetate is 
maintained through precise manufacturing processes. 
Accurate color matching is a major feature of 


Monsanto Plastics. Dyes and pigments are carefully 


selected and compounded to provide stability under 





all conditions of light and heat. 


Aids Speedy Production 

Monsanto Cellulose Acetate molding compound 
may be compression or injection molded (both 
processes being described on later pages). No chem- 
ical change is involved in the molding process, so 
there is no tie-up of production for curing. Trim- 
mings can be remolded immediately with no waste. 
The toughness, freedom from brittleness, excep- 
tionally close grain and uniform texture of Monsanto 
Cellulose Acetate make it easy to machine with 


ordinary wood and metal-working tools. 
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These colorful and chemical-resistant closures for bottles 
and tubes represent one of the thousands of practical 
applications for Resinox Phenolic Molding Compounds. 


MONSANTO CELLULOSE NITRATE 


AVAILABLE in sheets, rods and tubes, Monsanto 
Cellulose Nitrate is supplied in many colors or 
mottles. It has the characteristics of closely simulat- 
ing ivory, amber, tortoise shell, semi-precious stones, 


wood grain and pearl. 
Adaptable for Many Uses 


Where flame-resistance is not a requirement, 
Monsanto Cellulcse Nitrate is often preferred, due 
to its low cost, ease of fabrication and the remarkable 
effects achieved with it. 

More than 4,000 colors, configurations and mottles 


are available in stock samples, and any additional 
effects can be matched. 


Developed Through the Years 
Cellulose Nitrate is a pioneer among plastics, and as 


a result of its long usage, many improvements have 


been made in its manufacture and in fabrication proc- 


esses since it first found widespread commercial favor. 

The long experience of Monsanto Plastics Division 
with this material (its first plastic) has developed a 
wealth of information on specialized applications 
which is available to all Monsanto Plastics customers. 
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Intricate parts of the popular new Magtc Hanger are pro- 
duced with inexpensive ease through use of Monsanto 
Cellulose Acetate Molding Compounds in a variety of colors. 


MONSANTO CAST 


MONSANTO CAST PHENOLIC RESIN is a 
thermosetting material available in sheet, rod and 


tube form, as well as in special shapes. 


Provides Rich, Clear Colors 
It produces articles of remarkably light weight, 
hard and shock-resistant, non-inflammable and odor- 
less. It takes high polish and has great dielectric 
strength. Colors and color combinations are limited 
only by the range of the spectrum. 
Of all plastic materials, probably none equals cast 


phenolic resin in the jewel-like clarity of its colors. 





PHENOLIC RESIN 


That is one reason why it is gaining such wide use in 
radio cabinets. One of the most striking results of the 
radio manufacturer's application of plastics has been 
the production of sets with Monsanto Cast Phenolic 
Resin cabinets, grilles made of a contrasting shade of 
Monsanto Cellulose Acetate molding compound, and 
crystal-clear dials of transparent Monsanto Cellulose 
Acetate sheets—three different applications of plas- 


tics in one finished product! 


Handles Well in Production 


In manufacturing operations, Monsanto Cast 
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Packages made of transparent Monsanto Vue-Pak gain 
the favored display positions in retail stores — combine 
visibility with the protection of a solid rigid container. 


Phenolic Resin is machined readily in a manner 
similar to brass or wood. It can be sawed easily; 
ordinary brass-drilling equipment operates perfectly; 
for threading, standard taps and dies may be used. 

Monsanto Cast Phenolic Resin can be heated and 
shrunk on metal cores or inserts; machined to ex- 


tremely close tolerances; may be engraved, carved, 


stamped or embossed. A brief immersion in hot oil 


makes the material readily formable. 


Other Monsanto Plastics Products 
Monsanto Plastics Division produces additional 
materials which are not dealt with in detail here. 
They include Monsanto Polystyrene molding com- 


pound and Polyvinyl Acetals. 





Where an application calls for one of these mate- 


rials, information will be supplied on request. 


Transparent Vue-Pak 

Monsanto Vue-Pak, the new transparent packag- 
ing material, is another product of Monsanto Plas- 
tics. Because its applications in the packaging field 
are so widespread, Vue-Pak is the subject of a sepa- 
rate catalogue which is available on request. 

Supplied in any desired weight, Vue-Pak is avail- 
able in sheets or continuous rolls. It fabricates 
readily into any practical shape ...enabling the 
products packaged within it to exercise their full 


eye-and-sales-appeals in retail stores. 
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THE SERVICE OF THE CUSTOM FABRICATOR 

















THERE IS A BUSINESS PARALLEL that well 
might be drawn between the plastics industry and 
the field of commercial printing. 

Many manufacturers have found it unprofitable to 
maintain printing departments of their own, due to 
the high cost of presses, typesetting machines and 
similar equipment, as well as the expense of day-to- 
day operation. A minority, of course, have found such 
a company-maintained department profitable be- 


cause of the volume of printing they require. 


How the Comparison Applies 
The same comparison may be made in plastics 
fabrication. It is expensive to install the original 
equipment needed for an efficient molding general 


fabrication plant—and it is impossible to economize 


by installing only a part of the equipment needed, 
since the services of the custom fabricator still are 
required to complete the production of the finished 
article. 
Craftsmanship is Important 

Beyond this, however, there is another important 
consideration that applies in all cases except where 
the manufacturer can staff a department of his own 
with experienced fabrication technicians. And that 
is the high degree of skillful craftsmanship that is 
concentrated into the custom fabrication plants 
throughout the country. 

Despite all the research efforts of producers of 
plastic materials, the majority of new uses for plastics 


originates in the plants of custom fabricators. 


Experience Plus Imagination 
These men and their staffs live with plastics day in 
and day out. They know how to attain the best re- 
sults from the highly technical processes which they 
have mastered, exhibiting a creative imagination 
which is an asset both to the manufacturer who uses 
their services and to the producers of plastics. 

In the majority of instances, the custom fabricator 
is the logical answer to a manufacturer's needs. Such 
fabricators are well distributed, geographically. 

Monsanto Plastics will be happy to supply the 


names of competent fabricators on request. 
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The color, lustre and pleasing warmth to the touch 
that Monsanto Plastics contribute, add much to 
the sales appeal of fountain pens and pencils. 


YOUR PRODUCT... 


It has been said if vou even suspect that plastics 
might be able to make a contribution to your prod- 
uct, the probabilities are that investigation will 
show many ways in which these materials can in- 
crease sales appeal, aid in reducing production costs. 

Of necessity, this discussion has dealt with plastics 
in general terms. Because of the multitude of in- 
dustries in which Monsanto Plastics can serve, it has 
been impossible to point out all the applications of 
these wonder-working materials in the specific terms 


that you might have wished. 
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..AND PLASTICS 


Your product may be different from others, even 
in its own field. Otherwise, it might not survive 
modern day competition. In order to see just where 
and how plastics might make their contribution, 
nothing less than individual analysis is satisfactory. 

For that reason, Monsanto Plastics Division offers 
you the assistance of its experienced staff on any 
question related to use of plastics. 

Inquire of Monsanto Chemical Company, Plastics 
Division, Springfield, Massachusetts, or any dis- 


trict office. 
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COMPETITIVE WINNERS 


Containers made of Monsanto Plastics won top 
honors in the Rigid Transparent Group of the 
last All-America Package Competition — a trib- 
ute to the skilled fabricators using these ver- 







satile materials. 










ABOVE: Martex Towel Container, made of Monsanto 
Vue-Pak and Monsanto Cellulose Acetate for Wellington- 
Sears Company, New York. Designed by Union Specialty 
Company, Plainfield, New Jersey. 




















Vue-Pak for I. Miller and Sons, New York. Designed 


and manufactured by Cleveland Container Company. 


. RIGHT: Evening Bag Container, made of Monsanto 


HOW PLASTICS ARE FABRICATED 


USERS OF MONSANTO PLASTICS are divided Compression Molding 
into two important groups. 

The largest is made up of custom or trade fabri- 
cators—firms which specialize in molding and fabri- 
cating plastics to the specifications of other com- 


The original molding process was compression mold- 
ing, and it is widely used. 
The most practical type of compression molding 
Sl oehted , on : machine usually is a hydraulic press, which exerts an 
panies which use them in finished products. 
; ite d even pressure and closes as the molding granules or 
The second group is made up of proprietary fabri- 
cators—that is, companies that maintain their own 
fabricating departments and use the finished plastic 
articles in their own products. 
Regardless of whether plastics are fabricated in a of higher pressures to 3,000 pounds and more results 
custom plant or in a manufacturer’s own fabrication in a quicker cycle with increased production. Thus 
department, the fundamental processes are identical. 


slab are reduced to the required plasticity. 
While a pressure of 500 pounds per square inch is 


sufficient for compression molding purposes, the use 


the higher pressures are generally recommended. 
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Monsanto Plastics are used in golf club faces and 
for covering club shafts; for the colorful new Plas- 


tees, and for covering and decorating rackets. 


Molds are heated usually by steam under 150 
pounds pressure, with temperature carefully regu- 
lated to the level indicated by preliminary tests on 
each lot of plastics material. 


Injection Molding 
While a comparatively recent development in mold- 
ing practice, injection molding has done much to 
revolutionize the plastics fabrication industry. It pro- 
vides a speedier method than compression molding. 

This is what happens in injection molding: 

The plastic material is heated outside the mold 
itself. Then the proper amount of softened material 
is forced into the mold chamber. The mold, being 
cool, permits the material to harden, after which the 
finished piece automatically is ejected. 

Often, injection machines have multiple-molds, 
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so that more than one article can be formed on each 
injection. 

In the main, it is considered sound practice to 
mold small, quantity-production pieces by the in- 
jection method, larger objects by compression. 


Other Processes 
There are variations in the fabricating process for 
each different plastic. Vue-Pak, for transparent boxes 
and packages, for example, is usually formed by 
pressure under low heat from the flat sheets, then 
cemented at the joints or welded by solvents. 

As mentioned, cast phenolic resin can be formed 
after immersion in a hot oil bath. In many instances, 
it is supplied also in special shapes, conforming in 
dimensions to the finished article, and requiring only 
machining and polishing after it reaches the fabri- 
cator’s hands. 
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Wherever eye-appeal is important, Monsanto Plastics make 
an important contribution. They are widely used in piano 
keys and for decorative effects on other musical instruments. 


APPLICATIONS 


Any list of applications in which Monsanto Plastics 


are being used is bound to be only a partial list. 
Daily, additional uses appear — evidence that the scope 
of plastics is limited only by the imagination and 
ingenuity of the fabricators and manufacturers using 
these materials. The list that follows indicates 
such versatility. 

(The abbreviations, made in such form to save 
space and make for easier reading, are CA— Cellulose 


Acetate; CN—Cellulose Nitrate; CP—Cast Phenolic 
Resin. These indicate the type of Monsanto Plastics 


used in each application.) 
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Accordion Buttons and 
Trim CN—CA 


Adding Machine Buttons 
CN—CA 

Advertising Buttons 
CN—CA 

Advertising Novelties 
CN—CA 

Airplane Windows and 
Wind Shields CA 

Animated Cartoons 
CN—CA 

Automobile Door Handles 
CA—CP 

Automobile Glare Shields 
CN—CA 

Automobile Instrument 
Board Lenses CA 


Automobile Side Curtains 
CN—CA 
Automobile Lamp 


Reflectors CA 


Automobile License 


Holders CN—CA 


Automobile Stop Lights 
CN—CA 


Automobile Tail Lights 
CN—CA 


Automobile Visors 


CN—CA 
Automobile Directional 
Signals CA 


Baby Carriage Handles 
& Windows CA-—CN 


Badges CA—CN 
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APPLICATIONS (continued) 





Bag Frames CA—CN 
Banjo Picks CN—CA 
Barometer Cases CP 
Bathroom Fixtures 


Dress Buckles & Buttons 
CA—CP 


Drum Shells CN 
Drum Sticks CN 
Electric Light Shade 


Mandolin ButtonsCN—CA 
Mandolin Picks CN—CA 


Manicure Fittings 
CN—CA—CP 


Rules CN 


Safety Glass CA 
Saxophone Keys CA 


CN—CA Map Ri CN—CA Shaving Brush Handles 
cP Deflectors CA iin CN CP—CN 
x Envelope Sealing Machine Shoe Eyelets CN 


Belting (interlinings) CN 
Billfolds CA-—CN 

Bird Cages CA 

Blotter Covers CN-—CA 


Water Holder CN—CA 
Envelope Windows CA 
ot transparent 

2A 


Menu Cards CN—CA 


Millinery Ornaments 
CN—CA—CP 


Minnow Traps CA 
Mirror Beading to hold 


Shoe Forms CN—CA 
Shoe Hooks CN 

Shoe Interlinings CN 
Shoe Lace Tips CN—CA 




















Boo ks CA—CN Eyeshades CN—CA 
ee glass CN—CA Shoe Lasts CN—CA 
Box Covers CA , 7 ae ee 
ES © ee Se Fasteners—Snap CA Mirrors CA—CN Signs CN—CA 
(Vue-Pak) CA Films CA Motion Pictures CA Slide Rules CN a 
Opaque CP Fish Traps and Lures Stencils CA—CN * 
Bracelets CP-—CA CA—CP Notebook Covers CA Surgical Instruments B one of th 
Brushes CN—CA—CP Florists’ Tags CA CA—CN = ta. 
Brush Backs (Hair) Food Covers CA Optical Frames CN—CA Switch Plates CA will trans 


CN—CA—CP 


Buckles (Belt) 
CA—CN—CP 


Buffers CN—CP 
Buttons CA—CP 
Batons CN—CA 


Calculating Machine 
Window CN—CA 
Calendars CN—CA 


Campaign Buttons 
CN_CA 


Fountain Pens & Pencils 
CN—CP—CA 


CN—CA—CP 


Garters, Buckles & Slides 
CA 


Gauge Windows CA 
Goggles CN—CA 
Golf Club Handle 


Coverings CN 
Golf Inserts CN 
Golf Club Facings CN 


Games 


Paint Color Cards CN—-CA 
Pass Books CN—CA 
CN—CA—CP 
Pencil Sharpeners CN—CP 


Pencils 


Phonograph Decorative 
Trim CA—CP 


Phonograph Records CA 
Photographs CN 

Photo Mounts CA 
Piano Keys CN—CA 


Sword Handles CN—CA 


Table Cutlery 
CN—CA—CP 
Thermometer Bases CP 
Toilet Seats CN—CA 
Toiletware CN—CP—CA 
Tool Handles 
CN—CA—CP 


Toothbrush Handles 
CN—CA 


Cap Fronts CN—CA Toothbrush Holders CN 
Cash Register Buttons Golf Ferrules CN—CA ee eee - CA Towel Bars CN—CA 
CA—CN Guitar Bindings CN—CA ‘Picture Frame Windows Towel Racks CN 


Card Cases CN—CA 
Clock Cases CP 


Clock Dials and Crystals 
CN—CA 


Clothing Buttons CA—CP 
Combs CA-—CN 

Cue Tips CA-—CP 
Cutlery Handles 
CN—CA—CP 

Collar Buttons CA 


Dental Plates CN 
Desk Sets CP 


Hair Ornaments CA 
Hat Creasers CA 


CN—CA 


Inlaid Work on Billiard 
Tables CN 


Inlaid Work on Musical 
Instruments CN 


Index Forms 


Inlaid Work on Store 
Window Panels 


CN—CA 


Jewelry Novelties 


CN—CA 
Pocketbooks CN—CA 
Pocket Combs CA 
Pocketknife Handles 
CN—CA 
Poker Chips CP 
Poultry Leg Bands CN 


Powder Puff Boxes 
CA—CN 

Price Tags CN—CA 

Plastic Book Binding 
CA—CN 


Radio Cabinets CP 


Toys CN—CP—CA 
Traffic Sign Letters CA 
Traffic Signal Lights CA 


Transparent Windows 
CA—CN 


Trophy Bases CP 

Typewriter Keys CN—CA 

Umbrella Handles 
CN—CA—CP 

Ukulele Pegs CN 


Vanity Cases 


Dials CA oA Radio Dials CA — 
0c. gl Key Packs CN—CA Radio Knobs CP—CA Wallets CN—CA 
Dictaphone Ear Cups CA Rattles CN Watch Crystals CN—CA 
Pgqeerh Mouthpieces Labels CN—CA Razor Handles CN—CA Whisk Net Holders 

° Lithographs CN—CA Reel Handles CA—CP CN—CA 


Display Forms CA 
Dominoes CN-—CA-—CP 
Display Boxes CA-—CP 
Drafting Instruments CN 
Drawer Pulls CP 


Machine Buttons CA 


Mah-Jongg Tiles and 
Racks CP 


Mail Box Windows CN—CA 


Refrigerator Hinge 
Gaskets CN—CA 
Refrigerator Linings CA 


Rubber Stamp Handles 
cP 


Wind Shields CA 
Wood Heel Covers CN 
Writing Pads CN 


X-Ray Mounts CA 
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SKILLED HANDS AND MODERN EQUIPMENT 








5 One of the Cellulose Dryers. .. Here pur- Acid Extractor. . . After being combined Partial View of Preliminary Mixing Department ... Converted cellu- 

sified cellulose is first dehydrated, with acid, the converted cellulose is lose, plasticizer and soivents are mixed into a homogeneous mass 
preparatory to the many steps that whirled in a centrifugal wringer to re- This is one of the most important stages of the process, since thor- 
will transform it into plastics. move excess liquid. ough mixing is essential to the quality of the finished plastic. 


Dumping Mixture of Plastic ... The con- Partial View, Roll Room .. . Here the plastic materials General View, Cake Press Department... Here the 
verted cellulose has been dissolved com- are kneaded by rolling into a solid mass. Color is added material, after being rolled, is pressed into cakes 
pletely in plasticizer and solvents and at this stage of the process. for further processing. 

looks like dough. 


artial View, Sheeting Room . . . Partial View, Press Polish Department Partial View, Sheet Inspection Depart- How Plastics Rods are Made 

ked cakes of plastic are secured ..« Seesoned sheets of plastics ment... Rigid inspections of all ..+Here prepared plastic is be- 
o sheeting machines, and under are interlayed between polishing Monsanto Plastics assure uniform- ing extruded through noasles 
renendous power, sheets are cut plates. Heat and high pressure ly high quality. In the sheet depart- under hydraulic pressure to 
rom the cake in thicknesses are applied, then sheets are chilled ment, for example, every piece of produce rods and tubes in any 
rom .003" up to %" and over. to create permanent finishes. material is scanned by experts desired length. 
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Among the many uses for transparent Monsanto V ue-Pak 
are its applications in the display field. The giant “‘lemon- 
ade glasses” in this effective display are of Vue-Pak. i 


MONSANTO PLASTICS -SERVANTS OF MODERN INDUSTRY 


WHEN YOU SPECIFY Monsanto Plastics, youauto- 
matically gain the benefit of more than fifty years’ 


experience in the production of plastics. 

These materials are backed by one of the most 
experienced research staffs in the industry, and are 
produced in one of the world’s largest and most 
modern plastics plants. In the hands of skilled, ex- 
perienced fabricators, Monsanto Plastics have proved 
their merits in winning outstanding awards in nation- 
al and sectional competitions of the plastics industry. 


RIGHT; Products made wholly or in part of Monsanto Plastics which 
won five awards in a national competition in the plastics industry. 
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| FOREWORD 





Monsanto Cellulose Acetate molding compound is 
a permanently thermoplastic material; “thermo- 
plastic” meaning that the material requires heat to 
shape and chilling to set it in the desired form. The 
process has no chemical effect upon the material. 
Since molding of this material effects only a physical 
change, it can be remolded by the same process... 
an important saving since rejects can be molded 


again into perfect pieces. 


| GENERAL QUALITIES 


DEVELOPMENT OF COMPOUND 


When molding materials first came on the market, 





study was begun in Monsanto Plastics’ laboratories 
to determine all the desirable qualities in a cellulose 
acetate molding compound, and how these qualities 
could best be brought together into a single material. 

This study developed that cellulose acetate mold- 
ing compound provides finished articles with a high 
degree of rigidity and toughness, low burning rate, 
high softening point; does not exude during intervals 
of injection and possesses just the right degree of 
fluidity or mobility to be easily molded. 

However, this same study pointed out that there 
were certain characteristics which would have to be 
thoroughly understood and conquered before this 
plastic material would be suitable for widespread 
commercial molding. These characteristics were: 

1. Flow 
. Setting time 
-. Welding property 
Color stability and tone 


. Color combinations 


2 
3 
4. 
5 
6 


- Manufacturing duplication and continuity 
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Various formulae of Monsanto Cellulose Acetate 
molding compound are supplied—each having a 
definite thermal region in which it becomes suffi- 
ciently plastic to completely fill the mold cavity. 
Likewise the chilling temperature varies, but it 
should be noted that while with compression molding 
the die is actually cooled with water, in injection 
molding the temperature of the die is dependent, in 


the main, upon the piece being molded. 





FLOW 


Experience with the many molders using Monsanto 
Cellulose Acetate molding compound has shown that 
the flow characteristic of a material is the most 
important single factor in getting a good molded 
piece. To achieve the correct softness at the elevated 
temperature of molding and yet have the correct 
rigidity and toughness, was a difficult problem, but 
one which had to be solved. 

In addition, it was necessary to understand the 
flow of the molten material entering the die, flowing 
along the runners, entering the complicated molding 
form and possibly being gated. This latter was not 
a problem that could be solved by fluid flow equa- 
tions but one which had to be met by practical 
experiment and study. 

The answer to flow problems lay in plasticizers, 
for it is a well-known fact that the more plasticizer 
used, the greater the plasticity and the greater the 
shock strength and elongation, but this involves a 
lower softening point and consequently lower mold- 


ing temperature. Any lessening of the rigidity of the 
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finished piece had to be avoided, while lowering of 
the quantity of plasticizer meant possible burning 
of stock because of the elevated temperature which 
was necessary to give the stock sufficient fluidity to 
fill the mold. 

Therefore, it was necessary to build up a tertiary 
system of plasticizers, correctly balanced to give 
high flaw at the elevated temperature of molding, 
maintain the natural toughness of the cellulose base 
and finally lend it rigidity at room temperature. 

Flow properties of molding compounds are con- 
trolled precisely by the ingenious Monsanto Plastics 
flowmeter, a device developed by Monsanto engi- 
neers. The flowmeter measures the viscosity of ma- 
terials at tested temperatures, so the molder may 
know exactly how various compounds will flow at 


molding temperatures. 


SET 


With the molder operating in a highly competitive 
market, it is essential that he keep his production 
cycle to a minimum. To aid him, the injection ma- 
chine manufacturer is continually increasing the 
speed of the injection, but essentially the main 
factor lies in the time taken for the molten plastic 
material to harden or set after it is in the die. 

This time, as a rule, cannot be shortened by cool- 
ing the die severely, because by so doing the brilliant 
polish on the surface of the piece is lost. 

Therefore, it was necessary that Monsanto Plastics 
develop a compound which would have a minimum 
temperature range between the distortion point and 
the plastic point. 

The search for a material having the correct flow 
characteristics and ability to meet these temperature 
requirements resulted in a modifying plasticizer with 
a setting period which in actual practice has the 
astoundingly short period of twelve seconds. 

A further method of increasing the speed of cycle 
is to increase the temperature. Although this sounds 


contradictory, the increase of temperature allows 


MONSANTO 


more shots per minute by always having the material 


plastic. Such treatment is possible with Monsanto 
Cellulose Acetate molding compound as it possesses 
a large range of thermal plasticity without being 


subject to local burning. 


WELDING 


Inserts, pins and circular pieces which break the 
plastic into two or more small streams, all introduced 
the problem of weld lines. The plastic stream would 
enter and set in layers, the outer surface of the 
stream “freezing” to the cold mold. 

Naturally, the leading portion of the stream would 
cool as it flowed through a channel and retain only 
sufficient plasticity to be pushed along by the pres- 
sure of the stream behind it. 

When two of these streams would meet at the far 
side of a doughnut-shaped piece, for example, the 
leading films of each stream were not sufficiently 
plastic to flow into each other. Thus they actually 
did not weld together and therefore had no strength. 
The result would be apparent on the surface of the 
finished piece as a line. 

This problem likewise has been solved . . . the best 
evidence being the widespread use of Monsanto 
Cellulose Acetate molding compound in the optical 
field, where good welds are absolutely essential. 

The method used in getting a satisfactory weld 
was to change the flow characteristic of the material 
from a viscous to a turbulent flow, thus preventing 
even a momentary formation of a hard semiplastic 
membrane on the leading edge of the stream of 


plastic. 


COLOR STABILITY 


Although Monsanto Plastics Division has many 
years of experience in the use of dyes and pigments 
in cellulose nitrate and acetate sheets, rods and 
tubes, it was found necessary to re-test all of these 


colors thoroughly in cellulose acetate molding com- 


s 


LAS T#4c9 


a a oe 








MANKING 











pounds since the high heat of the injection machine 
made some of these dyes and pigments fugitive. 
To replace these fugitive colors, the dye manu- 
facturers cooperated wholeheartedly and a new set 
of colors was developed and introduced. Today 
there are no problems on fugitive colors, since ex- 
haustive tests show Monsanto’s product will with- 
stand more than 450° F. during injection and have 
a minimum life of 120 hours when subjected to 


actinic rays. 


COLOR COMBINATIONS 


In the early days of molding compound usage, only 
plain colors were required. However, it was not long 
before the interior decorator began to require accu- 
rate color matches for woodwork, or two and three 
color mottles to match the shades used in a room 
or in the article to which the molded piece was to 
be attached. These mottled pieces called for a new 
method of manufacture. The method developed by 
Monsanto can best be shown diagrammatically. 


As shown in this diagram, a mottle would be 
formed, having B imbedded in A, the former retain- 
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ing almost its original identity as a 5/16 or 3/16-inch 
piece. However, as B is softened to bring it to the 
left, it begins to become more and more of a streamer 
in the finished piece—finally losing its identity com- 
pletely and fading into A. Although this system is 
fundamentally simple in mottles having several 
different colors each in a different configuration, 
difficulty of making an exact match increases. For 
this reason, though the molder as a rule mixes his 
own mottle, Monsanto specifies the amounts of each 
material and, as nearly as possible, the temperature 


at which it is to be molded. 


PRODUCTION 


In order to have material uniform throughout a 
batch and to duplicate the original material in each 
subsequent batch, great care has been taken in safe- 
guarding every step in production of Monsanto 
Cellulose Acetate molding compound. It was found 
necessary, not only to produce a material which is 
completely colloided, but also a material in which 
the plasticizer had already become active in every 
phase into which it might possibly enter during the 
molding process. 

The care in manufacture prevents any entrance of 
dirt, dust or other extraneous material during proc- 
essing and eliminates any possibility of metal enter- 
ing. However, to provide double assurance on the 
latter point, a large continuous magnetic separator 
has been installed. 

Following this magnetic treatment, a magnetic 
shaking table removes all large pieces of the com- 
pound, giving the customer the size material which 
he has ordered and no oversize pieces which might 
not soften satisfactorily. 

This brief outline of the production processes of 
Monsanto Plastics Division shows the care used to 
provide the molder with a material which will give 


complete satisfaction. 
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Il] PRINCIPLES OF MOLDING 





A—INJECTION METHOD 


Injection machines are ‘not a new invention but are 
rather an adaptation to plastics of the older machines 
used in die casting of metals. However, familiarity 
with die casting, although an aid in handling 
molding compounds, does not assure success in han- 
dling them. Plastic molding involves a specialized 
technique of its own. 


Preheating Compound 

It has now become standard practice among molders 
to preheat the compound. This removes any danger 
from moisture absorption which may have occurred 
during very humid weather. Preheating is usually 
done in trays set in a drier. Temperatures in the 
drier are maintained at 70° to 80°C. depending on the 
time of heating and the efficiency of the drier. The 
heat used in preheating is not lost since Monsanto 
Cellulose Acetate molding compound is not a ready 
conductor, and thus retains temperatures while in 
the feed hopper and reduces the consumption of heat 
while in the heating chamber. 


Introduction of Compound 

The molding compound is fed to the heating chamber 
by means of a measuring device actuated by the in- 
jection ram. The material drops into the cylinder 
which is left free by the ram as it moves away from 
the heating chamber. On the return stroke the com- 
pound is pushed forward into the heating chamber. 
If an unusually large charge is desired, the compound 
can be packed into the cylinder by manual force; 
however, this procedure is not recommended, and as 
a rule will not be necessary. Amounts of material 
smaller than a fuil load can be controlled by a measur- 
ing cup. 

The heating cylinder is designed to give efficient 
heat transfer to the compound by means of a tor- 
pedo-shaped insert, the material passing between the 
torpedo and the wall of the heating cylinder. A 
nozzle attached to the front of the heating cylinder 
compounds the material separated by the torpedo 
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and conveys the plastic from the heating chamber to 
the mold through a gate and runners, the desired 
plasticity being maintained by the set temperature 
of the heating chamber. 

This nozzle also serves another purpose—forward 
tapering to the small orifice outlet sets up a back 
pressure which causes the fresh compound in the 
heating chamber to be reduced to a plastic state and, 
in addition, prevents undue leakage. 

With the chamber and nozzle filled, the plastic 
mass is forced into the die by the fresh charge from 
the hopper. This fresh charge is forced against the 
plastic mass by the injection ram, activated by a 
hydraulic pressure of from 800 to 1000 pounds. 
Each repetition of this injection process constitutes 
an injection cycle, the stroke of the ram filling the 
mold and replacing this molded material by fresh 


compound. 


Introduction of Plastic to Mold Cavity 


The nozzle, which joins against an elliptically shaped 
hole in the mold (especially machined so as to exactly 
fit the forward end) is in position to allow the plastic 
mass to be forced into the mold by the ram. The mold 
is designed with a tapered entrance or gate, leading 
from the orifice opening at the end of the nozzle to 
the center of the die, where it branches into one or 
more small paths called runners. These rumners in 
turn lead into the mold cavities. The position and 
design of these runners are important, since they must 
allow speedy and uniform filling of the cavity and 
help hold the molded piece in place as the die opens 
so that the sprue may be withdrawn from the gate. 
(“Sprue” is the name given the solidified plastic 
material filling the tapered gate.) 

Let us visualize the flow of plastic into the mold. 

The ram forces the plastic through the nozzle into 
the gate, in the form of a continuous wave. Passing 
through the gate, the plastic enters the runners and 
flows into the cavity through a restricted opening. 
Frictional heat, due to the travel through the runners 
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and cavity entrance, helps to maintain the plastic 
in a softened condition. Obstructions in the mold, 
such as inserts and pins, will divide the wave and 
chill it slightly. 

The divided wave will meet again, after surround- 
ing the obstruction, to completely fill the cavity. 
Air in the cavity is forced ahead of the plastic wave 
and must escape by means of knockout pins, sleeves 
or specially placed vents. If the air is not allowed to 
escape, it becomes compressed and causes local 
burning of the stock because of the back pressure, 
due to heat of compression, and an incompletely 
filled cavity. 

With the cavity filled, the ram maintains pressure 
sufficiently long to cause the sprue to set before 
withdrawing. The mold is kept closed long enough 
to allow the molded pieces to set sufficiently to be 


ejected without distortion. 


Mold Temperature 
All mold designers and builders provide for “ports” 
for circulation of warm or cold water through chan- 
nels in the die. A very careful study of this cooling 
system is made by the die designers in order that 
cooling be equalized throughout the die, with no 
dead spaces or pockets where the water can become 
trapped and restrict free circulation. The wise molder 
will provide both hot and cold water inlets for the 
“ports,” as better results are usually obtained by 
actually heating the die. For instance, it is sometimes 
possible to heat the side of the die, which gives the 
surface to the molded piece, and cool the inside por- 
tion. In this way, a brilliant polish and perfect sur- 
face will be given to the article without materially 
decreasing the speed of the cycle. 
Ejection 
The molded pieces are ejected from the mold by 
means of suitable knockout pins, sleeves or stripper 
plates incorporated in the mold design. These are 
mechanically operated in such a manner that they 
do not eject the molded piece until the die has opened 
sufficiently to remove the sprue from the gate. 
The knockout pins will bend or badly distort the 
molded piece if it has not obtained sufficient rigidity 
at the time of ejection; however, they are so placed 
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that even though they leave a small mark, it is not 
apparent to the ultimate consumer. Or, if desired, 
such marks can be easily buffed from the surface. 
Naturally, the knockout pins must exert their force 


only on the heavy sections of the molded piece. 


Handling Molded Pieces 
Following ejection of the molded piece from the die, 
there are several ways in which it may be handled. 
Almost every molder uses his own method of han- 
dling so as to best suit the needs of his plant. In large 
plants, for instance, a continuous belt runs behind 
the machine and the pieces fall on it and are delivered 
to a fabricating department. In smaller plants, the 
operator utilizes his time between mold ejections by 
placing the still semiplastic piece on a table where it 
is cooled and later broken from the runners. Some 
molders prefer to drop the hot pieces into water so 
as to hasten the setting of the pieces; however, due 
caution should be taken to limit immersion because 


of possibility of warpage and loss of rigidity. 


Utilising Scrap 

As mentioned in the introduction, Monsanto Cellu- 
lose Acetate molding compound is thermoplastic and 
all excess material can be reclaimed and re-used in 
future molding cycles. This is entirely practicable; 
but to maintain set temperatures, pressures and 
cycles, it is preferable to mix the reground scrap with 
new material of the same type as that from which the 
scrap was obtained, or even with slightly softer ma- 
terial. 

To regrind the runners, sprues, vents, etc. entails 
very little additional expense as there are several 
excellent grinding machines on the market, any one 
of which will regrind all the scrap from 7 to 10 injec- 
tion machines. In some cases there is a loss of from 
2 to 3 pounds per day by leakage from the nozzle. 
This material should not be re-used since grease and 
dirt become incorporated with this stock and ren- 


der it useless. 


B—COMPRESSION METHOD 


Compression molding is that type of molding where 
the plastic is placed in a heated mold, either as gran- 
ules or a blank, and is softened by the heat of the 
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mold. This mold is built in two pieces—a top and a 
bottom—which come together under pressure, com- 
pressing the plastic and melting it so that the cavity 
or cavities become filled. The mold is then chilled 
before opening to remove the molded piece. 
Compression molds are used in hydraulic or me- 
chanical presses. Usually the two sections of the mold 
are fastened to the platens of the press. The molds 
are cored so that steam or cold water may be passed 
through the channels in their interiors, to afford a 


means of heating and cooling. 


Loading 
The mold cavities are filled with the proper amount 
of material, usually while the mold is being heated. 
Filling the mold cavities is usually accomplished by 
means of a loading form which has reservoirs con- 
taining sufficient material to fill the cavities. A dump 
mechanism allows the granules or blanks to fall into 
place when the form has been put in position above 


the top of the cavities. 


Molding Temperature 

Once the compression mold is loaded and brought up 
to the required temperature, it can be closed slowly— 
usually by means of 250 to 300 Ibs. hydraulic pressure. 
When within .025 to .050 inch of being closed, the 
high pressure —2500 lbs. per sq. in.—may be applied 
and cooling started. The exact time of heating, the 
temperature, the time on low pressure, time on high 
pressure and time for cooling will vary with different 
molds. Therefore, compression molding to a large 
part requires a series of trials to find the best operat- 
ing condition for the particular job on hand. Mon- 
santo Plastics Division is in a position to assist the 
molder in selecting the right type of granules or 
blanks for the job and to aid in finding the correct 
operating cycle. 

Owing to the length of compression cycles, it is a 
common practice to have one operator run more than 
one press at a time. However, it is apparent that 
such technique as is used in phenolic molding, where 
as many as six or seven presses are attended by one 
operator, is not usually possible with molding com- 
pound because of the short cycle which can be ob- 


tained under correct conditions. 





In production of molds for compression work, the 


experience of the many designers of such molds may 
be relied on. However, it is well to point out very 
briefly some of the important factors to be considered 
in mold design. 
Undercuts 

Although adding to the cost, and possibly increasing 
wear in a die, undercutting is good practice and often 
materially aids in the ready removal of the molded 
piece, particularly in the tilting head or split-mold 
type press. 

In semiautomatic presses where ejector pins are 
used to mechanically eject the molded piece, there 
are two main causes of trouble to be avoided. 

The first of these is that the material may tend to 
stick to that portion of the die not having the pins. 
To avoid this problem, the portion of the die having 
knockout pins should be kept somewhat warmer than 
the other half of the die. Another solution to the 
problem is to roughen the “lands” between cavities 
on the portion of the die having pins and smoothing 
the “lands” on the other portion. 

The second cause of trouble is found when the 
knockout pins penetrate into the molded pieces, 
causing them to stick to the pin. The only action to 
be taken in such a case is to cool the molding further. 


Flash Allowances 
In the simple overflow type mold, the entire study 
of design must be based on correct flash allowance. 
It becomes immediately apparent that incorrect 
design or the allowing of poor fits at any point of the 
mold may cause eventual breaking or cracking of the 
die. 
Ejector Pins 

Ejector pins are placed in compression molds to 
assist in removing molded pieces. Some ejectors are 
operated by hand. Others are arranged to function 
when the press opens, by means of stops or lifts 
fastened to the ejector plate, and actuated either by 
lowering or raising the press. Close fits on ejector 
pins are essential because the soft condition of the 
plastic during compression molding may easily cause 
the material to flash around the pin so that it binds 
when cool, resulting in damage to the mold if not 
opened gently. 
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IV MONSANTO CELLULOSE ACETATE MOLDED SHEETS 





Molded sheets or slabs are supplied by Monsanto 
Plastics Division in thicknesses of .150” to 1.0’ and 
in any size up to 21” wide and 50” long. In these 
molded sheets are utilized the same formulations as 
in molding compounds of both injection and com- 
pression types. All colors supplied in injection type 
can be duplicated in molded sheets. 

Molded sheets are generally used in making blanks 
for compression molding. This method is used exten- 


V FORMULAE AND COLOR 





In order to make a readily understandable and 
simple nomenclature for Monsanto Cellulose Acetate 
molding compound formulae, the following system 
. of symbols has been devised: 

VH—Very Hard 


H—Hard 
MH—Medium Hard 
M—Medium 
MS—Medium Soft 
S—Soft 


VS—Very Soft 

Between each group, ten divisions are made so 
that the intermediate formulae can be graduated. 
For example, there is an MSI, an MS2, an MS3, ete. 
The position of each numeral has been worked out 
by a mathematical compilation of the active plasti- 
cizer content, which progressively becomes softer as 
the numbers increase. Useful data on some of the 
properties of these divisions is shown in the table on 
the following page. 

It has also been found advisable to set up another 
system for the colors and color combinations. This 
is given in the table which follows. These numbers 
are assigned only to colors which are approved by an 
individual customer for a specific purpose. When a 
request is received from a customer to match a color, 
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sively by those molders who operate hand presses. 

With this material, a single cavity mold can be 
operated remarkably fast. The method usually em- 
ploys a heated mold in which a blank, previously 
softened on a steam or hot plate, is placed. Pressure 
is applied by lever action. The mold then is opened 
and the formed piece removed and allowed to cool. 
The same principle can apply to a multiple cavity 


mold and press, mechanically operated. 


DESIGNATIONS 
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the sample is given an “M” number. When, however, 
this color is approved by the customer and the ma- 
terial is made in larger scale production, the per- 
manent color number is given to it as well as the 
correct formula designation. The customer will be 
informed of this change when it is made so that no 
misunderstanding will arise. 


Opaque Transl. Transp. Mottles 


White (cream) commencing with 1 1001 2001 3001 
Red (orange, salmon, coral, ce- 
rise, pink) commencing with 101 L101 2101 3101 

Yellow (ivory, buff) 

commencing with 201 1201 2201 3201 
Green commencing with 301 1301 2301 3301 
Blue commencing with 401 1401 2401 3401 
Lavender (purple, orchid) 

commencing with 501 1501 2501 3501 
Brown (tan) commencing with 601 1601 2601 3601 
Grey (olive) commencing with 701 1701 2701 3701 


Black 
Water-clear Transparent or Crystal will run from 
2001 to 2099. Shell colors will run from 3901 to 3999. 


Pearl colors will commence with 4001. The prefix 


commencing with 801 


letter F will be used in front of some numbers to 
indicate Monsanto Cellulose Acetate slab stock and 
the prefix letter G will be used in front of others 


to indicate granulations. 
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FORMULAE AND THEIR USES 







































































VH MH M MS s vs H 
USE This type Novelties Novelties Thick For relative- | For thin For slab and 
formula is Heat resist- | Optical objects ly thin ob- wall castings | special uses 
used exclu- | ant pieces General General jects where | —ferrules 
sively for | weld and where good 
mottle work strength are | strength is 
important— | desired 
i. e., boxes, Good weld, 
| ete. high gloss 
Dependent | 1. Lester Same as MH 1. Lester |All types of |All types of | Compression 
Machine upon other (2. HPM formulae |2. HPM machines | machines 
stock used 3. Leomin- 3. Leomin- 
in making ster Tool ster Tool 
mottle 4. Reed- 4. Reed- 
Prentice | Prentice | 
5. Isoma 
6. de Mattia 
7. Baldwin- | 
Southwark 
T 
TEMP. FOR 380-410° F. 380-410° F. 360-400° F. 340-380° F. 320-360° F. 300-340° F. 300-340° F. 
MOLD | 
Impact 60-100 over 100 aot: Ce “SeeewN Maximum Maximum 
Strength 5’ xlexl, | | 
Charpy | 
Impact 
Distortion 75° C. 65-70° C. | 50-65° C. 40-50° C. 45° 40° ¢ 70° C. 
Temp. 
*Flow in mm .25 35-55 | .45-.65 1.-2 | 2-3 3-5 40-.70 
r min. at 
80° C. 
Mold 002-.003 | .002-.003 003 003 002 005 /in 
Shrinkage | | | 
Water 1-2% 2.7-1% 1.60-2.90% | 2.60% 2.60% 2.60% 1.4% 
absorption 
48 hrs. at 
20° C. 
Wt. loss at 1-.5% 5% 5% 6% 7% -7--8% 5% 
100° C. for 














*This flow is obtained on the Monsanto thermoplastic Flowmeter, a machine especially designed by Monsanto 
Plastics Division for research in thermoplastic materials. 
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GENERAL PROPERTIES 


It is not possible to give a complete table of proper- 
ties of Monsanto Cellulose Acetate molding com- 
pound, for properties will naturally vary from 
formula to formula. However, in the next table are 
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listed most of the essential properties, giving ranges 


that embrace nearly all standard formulae. If further 


specific data is required, your inquiry will bring 


complete details. 
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MECHANICAL PROPERTIES 


TE... occ doses envensmess 1.27-1.63 
Specific Volume, cubic inches per 

Didnt ivoceicccewouseee and 21.8-17.0 
Weight per Cubic Inch 

(Chased on sp. gr. 1.3).......cccececs 047 Ib. 
Refractive Index Np ..............-. 1L.47-1L.5 
Compressive Strength, Ibs/sq. in. . . .11,000-16,000 
Tensile Strength, lbs/sq. in. ........ 4,000-5,000 
Es rate nscktirniy's ne onion ssieeee 10-48% 
Flexural Strength, Ibs/sq. in. ....... 5,200-8.800 


Impact Strength, Inch Pounds, Char- 

py notched specimen, per sq. in. 
Modulus of Elasticity, 

Ibs. per sq. in. x 105 .............. 2-4 
Impact Strength, Inch Pounds, 

Charpy A. 8S. T. M. 


3-12 


No. 4 unnotched specimen........ Over 100 
Brinell Hardness (10 kg.load) ....... 7.5 
Scratch Resistance, Bierbaum 

Micro-character ............scc00. 5.4-12 
MOLDING PROPERTIES 
Type ... i. wkOSocine’ gehaad Abaren Thermoplastic 
Molding Qualities .................. Excellent 


Compression Molding Temperature 250-350° F. 


Compression Molding Pressure, 
Pp z 


NR ica Linkid ae Kbkniie sabe aes 500-5,000 
Injection Molding Temperature .. . .300-500° F 
Injection Molding Pressure, 

ES ls oxo 64-0 cceuhves cc ckaseces 3,000-30,000 
GCammwension Ratio. .....<cciccesvecs 2-2.8 


Tendency to Cold Flow, None to Very 


Room Temperature. ...........+.+. Slight 
Mold Shrinkage 
(Cold Mold to Cold Piece): 
DE iS nces 6s cena eguapenenee 002-.003” /inch 
ED bas oa pebendomacnel 005-.007" /inch 
EN ca n'si'e swe 5de40e 0 encuuewaseer sae 
Extruding Qualities................. Excellent 
Molding Methods Applicable........ Lends itself readi- 


ly to all forms of 
dry hot molding. 


THERMAL PROPERTIES 


Burning Rate, .060” thickness .... . .1.5-2.0’'/minute 
Slow Burning. 
Approved by 
Underwriters’ 
Laboratory. 
Thermal Conductivity, 10-* calories 
per second per sq. em./1°C. per em.5.4-8.7 


EO, ike asidcc der dvcncene toh s 530-540 

Specific Heat, calories/1°C./gram .. .0.3-0.45 

Thermal Expansion, 10-5/F. ........ 8-9 
SS edcanacs 14-16 
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Resistance to Heat, °F. (continuous) 140-180 
Distortion Under Heat, °F. 122-155 
Sofecmiens: Fite “Wes coos ceccesvecs 140-175 


ELECTRICAL PROPERTIES 


Volume Resistivity ohms/cms. 


to) f 4 oe a ee (4.2-6.2) x 1012 
Breakdown Voltage, 60 cycles, 


volts/mil (instantaneous) ...... . .800-850 
Dielectric Constant, 60 cycles...... .5.8-6.0 
106 cycles... .. 4.4-4.7 
Power Factor, 60 cycles .............+ 042-.058 
106 cycles .......... .038-.042 


CHEMICAL PROPERTIES — PHYSICAL PROPERTIES 


GD a nuih a 0 o04 6oic kane enebeaknees None 
Ss «0 cath dun ds chabecs pat Gsanens None 
RL Jv actvecnesacenee ye Slight Hardening 
Se Gis CIN s Fob dedesccddeces Practically None. 


Fades Some Colors. 
Slight. Fades 
Some Colors. 


Effect of Ultraviolet Light ......... 


Effect on Metal Inserts ate ee 
Light Transmission. .060" gauge, 

GR aa Soe Be eel 85-92% 
Effect of Weak Mineral Acids ...... Slight 
Effect of Strong Acids.............. Decom poses 
Effect of Weak Alkalis . Slight on Short 

Exposure 

Effect of Strong Alkalis ............ Decom poses 


Water Absorption, 24 hrs. immer- 
sion, ASTM method .............. 1.4-2.0% 

Moisture Transfer, .020" gauge, 
grams/square meter/day........ 


Solubility: Soluble in... 


.35-150 
.Lew molecular 
weight esters 
Ketones 
Hydroxy esters 
Tetrachlorethane 
Ethylene dichlo- 
ride alcohol 
mixtures 
Alcohol 
Esters 
OED ois S66 coecdccuebb ob SeeetEn Chlorinated 
Hydrocarbons 
Re a gee Aromatic Hydro- 
carbons 
Aliphatic Hydro- 
carbons 
Animal Oils 
Mineral Oils 
Vegetable Oils 
Ethers 


Color: Available in an extremely wide variety of 
transparent, crystal, translucent, pastel 
and opaque colors, as well as many mottles, 
pearl and ornamental configurations. 

Form: Powder and Molded Slabs 
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Vill HOW TO ORDER 





When ordering Monsanto Cellulose Acetate molding 
compound or requesting samples, it is advisable to 
furnish ample information so that the most appro- 
priate material for your purpose may be supplied. 

The following information is desirable to avoid 
errors and consequent disappointment: 

Color: A simple designation of color may be suffi- 
cient, but if practicable, always supply a sample to 
be matched. If this is not possible, request Monsanto 
Cellulose Acetate molding compound samples from 
which the exact color and degree of translucence 
may be selected. When mixtures or mottles are 
wanted, please describe them as accurately as 
possible. For example—“Blue white variegation, 
white predominating, occasional deep blue stria- 
tions.”” Monsanto Cellulose Acetate colors are num- 
bered when supplied; please use the number when 
re-ordering to insure an exact match. 

Flow: For most applications, medium-soft flow 
degree is best. It will be furnished unless a different 
flow is specified. If experimentation has suggested 
the advisability of a different flow, be sure to specify 
it on the order. 

Form: The coarseness, or fineness, of the granula- 
tion of Monsanto Cellulose Acetate molding com- 


IX HOW TO STORE 


Monsanto Cellulose Acetate molding compound is 
packed in bags and shipped in fibre boxes. The hazard 
of dust and dirt in the storing and handling of mold- 
ing material is always a serious one, especially when 





pure colors, or transparent or translucent effects are 
to be obtained in finished products. For this reason, 
the utmost precautions should be taken at all times. 
Always keep Monsanto Cellulose Acetate molding 
compound in a clean, dry place. All containers 
should be kept tightly covered. 

Uncompounded cellulose acetate flake absorbs 
from 5 to 8% moisture from an atmosphere of 


pound is determined by the mesh of the screen 
through which it will pass. Available standard sizes 
run from 3/16” to 5/16”. Unless otherwise specified, 
3/16” will be furnished. 

Application: Particularly on initial orders it is 
advisable to briefly describe the product to be molded 
and whether the injection or compression molding 
process is to be used. 

Machine: It is always best to specify what make 
of machine is to be used, for it has been found that 
there can be as much variation from machine to 
machine as between die to die. This does not mean 
that any machine is preferable to another for use 
with Monsanto Plastics, but rather that each varies 
from the other in the speed of injection, length and 
type of heating chamber, and other factors. 

Inserts: Pins and inserts generally present their 
individual problems and if it is possible to describe 
how these are placed, spaced or used, it will simplify 
the selection of proper material. 

Welding: If exceptional welding problems exist 
these should be explained, since standard materials 
might not be satisfactory in such special cases. An ex- 
planation of the problem will bring you the best com- 
pound to meet it and still provide satisfactory results. 





80% relative humidity. While this tendency is much 
reduced in Monsanto Cellulose Acetate molding com- 
pound, there may be a slight moisture absorption 
from very humid atmospheres. For greater accuracy 
in molding, therefore, storage in dry atmosphere and 
in closed containers is essential for best results. 
The ordinary precautions against combustion are 
quite adequate in storing. The report of the Under- 
writers’ Laboratories reads: “Hazards of this product 
in use are judged to be small and in storage somewhat 
less than would be presented by common newsprint 


paper in the same form and quantity.” 
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X APPLICATIONS 


The development of injection molding has broadened 





rapidly the already wide field of thermoplastics. It 
is today difficult to name a single industry in which 
plastics are not coming into increasing use due to 


their inherent characteristics and the ease of fabri- 


AUTOMOTIVE 


Dome Lights 

Electrical Equip- 
ment 

Gasoline Caps 

Gear Shift Balls 


ELECTRICAL 


Commutator 
Parts 


INDUSTRIAL 


Keys 
Hearing Devices 
Light Switches 
Outlet Plugs 


Motion Picture 
Film Cores 


Hardware Mi . 
— . Miners’ Lamp 
Instrument Switch Plates H . 
> ; at : ousings 
I anels Vibrator Combs . 
Window Oil Cups 
Moldings up’ 


Tail Lamps Oil Gauges 


AIRPLANE 


Adding Machine 








cation by modern molding methods. Finished prod- 
ucts, manufactured from Monsanto Cellulose Ace- 
tate molding compound are today found in widely 
varied fields, of which the following are typical 
examples: 
HANDLES 


HARDWARE PERSONAL 


Safety Razors , Bracelets 
Door Knobs Buck 
Whisk Brooms uckles 
Tool Escutcheon Buttons 
~— Plates Combs 
Cutlery Costume Jewelry 
Kitchen Goggles 


Utensils Hair Ornaments 


Pencils 


RADIO 


Dials 


Pens 


COSMETICS 


Spectacle Frames 


SPORTING Protective Containers 
Cabinets UMBRELLA 
Lawn Bowl mov Goggles Compacts 
Markers nstrument a. see Panel: Handles 
Fishing Reels Panels eee Lipstick Holders eee Ferrules 
Golf Tees Control Buttons Yarn Spool Ends Jar Tops Knobs Tips 
meme 





MONSANTO POLYSTYRENE MOLDING COMPOUND 


Monsanto’s newly developed polystyrene molding 
compound has entered the injection and compression 
molding field, not as a competitor to cellulose acetate 
molding compound, but rather as a material to open 
still added fields to molding endeavor. Where lack 
of alcohol resistance or interference at radio wave 
frequencies has been a problem previously, this new 
Monsanto Polystyrene has special advantages. An- 
other advantage of polystyrene is to be found in 
those applications where molded pieces are subjected 
to extreme humidity and relatively high tempera- 
tures for long periods. 


The previous description of molding machines and 
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molding processes applies equally well to any mold- 
both Mon- 


santo Cellulose Acetate and Monsanto Polystyrene. 


ing compounds supplied by Monsanto 


As with Monsanto Cellulose Acetate molding com- 


pound, Monsanto Polystyrene has been withheld 
from the market for exhaustive study of its proper- 
ties and applications. This research, now completed, 
enables Monsanto to provide real assistance to the 
molder in his handling of this important new resin. 

Monsanto Polystyrene, contrasted with Monsanto 
Cellulose Acetate molding compound, is a synthetic 
resin of the Vinyl family. This new resin has many 
remarkable qualities, most startling of which are its 


resistance to alcohol, low interference at radio wave 
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frequencies, low water absorption and transfer, 
clarity, rigidity and a wide range of molding temper- 
atures. 

The clarity of the material means new possibilities 
in the optical field, as one example of application. 
In addition, this clarity allows the material to be 
produced in a wide range of color tones, as varied as 
the imagination of the color expert producing them. 

Its low interference at radio wave frequencies 
gives Monsanto Polystyrene an entrance into fields 
that have, as yet, been little developed by molding 
compounds. To the airplane manufacturer, it means 
a cowling for the radic beacon antenna which, in 
addition, streamlines the plane. To the radio manu- 
facturer, a unique use of plastics in radio tubes, 
grilles and other parts. 

The fact that Monsanto Polystyrene can be molded 
over a tremendous range of temperatures (from 320° 
to 450° F.) gives it a marked advantage. However, 
it is well to remember that injection molding under 
370° F. is not advisable, since below this tempera- 
ture the material is not made sufficiently plastic and 
an unmolding effect in the form of “crazing” on the 
surface may appear. 

Two standard formulae of Monsanto Polystyrene 
molding compound already are in production. This 
is not a limitation as it would be with cellulose 
acetate as these two formulae, as explained previous- 
ly, mold over a very long range of temperatures and 
have a very short set, so that the cycle can fre- 
quently be cut off below fifteen seconds. One of 
these formulae is Monsanto Polystyrene in practi- 
cally a nascent form; the other contains a lubricant 
plasticizer which aids in the molding of Monsanto 
Polystyrene in very complicated dies. If the cus- 
tomer has a special application which neither formula 
appears to fit, and it is practical to use this resin for 
such an application, Monsanto Plastics Division will 
make a polystyrene material to fit his needs. 

Experience with many molders has taught that 
when thick molded pieces of polystyrene are exposed 
to actinic rays for long periods of time, a slight 
yellowing discoloration is apparent which might 
cause the eventual rejection of the pieces. With 





thin pieces, this yellowing is so much less noticeable 
that it probably would not be apparent under even 
close examination. Experience also has shown that 
when the molded piece is subjected to heavy or 
continual flexure an unmolding tendency wiil become 
apparent in the form of a slight craze. These facts 
are presented frankly, in the belief that the advan- 
tages of Monsanto Polystyrene for many uses are so 
great they outweigh these minor inherent disadvan- 
tages, which after all apply in only exceptional in- 
stances. 

Many consumers may feel the price of polystyrene 
is too high to meet cellulose acetate on a competitive 
market. However, if the molder will weigh a com- 
plete assembly of polystyrene against a complete 
assembly of cellulose acetate he will find that the 
polystyrene weighs approximately 17.7% less. This 
means that 17.7% should be subtracted from the 
original cost, thus making the actual cost of crystal 
polystyrene less than that of crystal cellulose ace- 
tate—and colored polystyrene very little more than 
colored cellulose acetate. Both materials — poly- 
styrene and cellulose acetate-—have great advan- 
tages in their individual fields. Both have a place in 
the future progress of plastics. 

The following is a short list giving the properties 
of Monsanto Polystyrene which may be of im- 
portance to the molder: 


Molding Quality Good 
Compression Molding Temperature 280-325° F. 
Compression Molding Pressure 300-3,000 Ibs. per 


sq. in. 
Injection Molding Temperature 350-450° F. 


Injection Molding Pressure 1,000-30,000 Ibs. 


per sq. in. 
Compression Ratio 2.5 
Mold Shrinkage, inches per in. 0.002-0.0025 
Specific Gravity 1.05-1.07 
Specific Volume, cu. in. per Ib. 25.9-27.8 
Burning Rate Slow 
Effect of Age None 
Effect of Sunlight Yellows 
Effect of Weak Acids None 
Effect of Strong Acids None 
Effect of Weak Alkalis Crazes 
Effect of Strong Alkalis Crazes 
Effect of Organic Solvents Widely Soluble 
Color Possibilities Unlimited 


Light Transmission 


More than 90% 
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MONSANTO CELLULOSE ACETATE is a ther- 
moplastic material supplied in sheets, continuous 
lengths, rods, tubes and molding compounds. 

This plastic is especially distinguished for its 
exceptional resistance to actinic light rays (sunlight) 


and its flame-resistant properties. 


Duplicates the Spectrum 
Monsanto Cellulose Acetate is made in an infinite 
range of colors, from clear crystal and pure white on 
the one extreme to jet black at the opposite extreme; 
in solid colors and in thousands of combinations of 
mottled, grained and veined effects. It is produced in 
transparents, translucents or opaques. One unusual 
effect is attained by producing Monsanto Cellulose 


Acetate in a perfect imitation of iridescent pearl. 


Starts with **Linters” 
The cotton which provides the cellulose base for 
Monsanto Cellulose Acetate is called “linters,” and 
is the short fibre cotton not suitable for spinning. 

The cotton linters are purified and bleached, 
washed, dried, fluffed and then compressed into bales. 
These linters then are acetylated; that is, treated 
with acetic acid and acetic enhydride in the presence 
of a catalyst. 

This process transforms the cotton into cellulose 
acetate, which must then be purified to free it of 
excess acid. The acetylating process is extremely 
exacting both as to the equipment and ingredients 


used. 


Production is Scientifically Accurate 


The purified cellulose acetate is then ready for in- 
corporating into a Monsanto Plastic. It is mixed with 
plasticizers or softeners, which impart flexibility to 
the resulting plastic. At this point, solvents also are 
added, to reduce the mass to a dough-like consis- 
tency. 

After mixing, the plastic mass is kneaded on large 
chromium plated rolls, which remove the solvent 
and make the material compact and homogeneous. 
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How Sheets are Produced 


After this mass is baked into a large cake, sheets are 
veneered from it. Monsanto standard sheet size is 
20” x 50”, thus containing an area of one thousand 
square inches per sheet. This makes it very easy to 
compute the value of any size piece cut from the 
sheet. Sheets are in gauges from .003” in steps of 
0025” up to .020’’, and from then on to any specified 


ff 


thickness up to 34” (or even thicker when specified). 


Laminated Sheets 
For some types of work, sheets are laminated to- 
gether so that if the more expensive pearl effect is 
needed for some particular work, the pearl sheet can 
be made very thin and laminated to a lower priced 
sheet to produce the desired rigidity and thickness. 
This lamination may consist of almost any number 
of sheets in contrasting color to produce a striped 
edge. 

Continuous Process 
Monsanto Plastics Division has developed a continu- 
ous process for producing cellulose acetate in standard 
weights, commercial widths and any length—the 
material emerging in giant rolls like newsprint paper. 
This eliminates the waste sometimes resulting from 
use of standard sheet stock, where the size of the 


material required is less than the sheet size. 


How Rods are Made 
Rods are made by two methods—extruded or cut. 
The extruded rod is usually used for solid colors or 
for certain graining effects, where the graining can 
be parallel to the rod. Cut rods are made when block 
type mottles are desired in color or pattern effects 
that cannot be accomplished by extruding. 

Cut rods are made from a block of the material 
by much the same veneering process that sheets are 
cut from a block. 

Rods, either extruded or cut, are supplied as they 
come from the extruder or from the cutting machine, 
or they can be centerless ground to exact specifica- 


tions if the work in hand requires that treatment. 
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Producing Tubes 

Tubes are made by three principal methods—ex- 
trusion, spiral wound or butt weld. The extruded 
tubing is mostly used for solid colors, or for colors 
with graining effects where the grain. may run 
parallel to the tube. This tubing can be supplied 
either as it comes from the extruding machine, or it 
can be supplied stretched and ground to exact speci- 
fications for size, both on inside diameter and out- 
side diameter. 

Spiral wound tubing, as its name implies, is made 
from sheet material, spiral wound and welded by a 
solvent under pressure. This type of tubing is used 
where color effects are desired that cannot be pro- 
duced by the extrusion method. 

Butt weld tubing is made from sheets, folded and 
welded with a solvent under pressure. For all prac- 
tical purposes both the spiral wound and the butt 
weld tubes can be considered seamless. The action 
of the solvent used to make the joint unites them, 
giving them the full strength of the sheet itself. 

Rods and tubes supplied by the extrusion method 
have a standard length of 50’, but can be supplied 
in other lengths when specified. Spiral wound and 
butt weld tubing are generally made in 30” and 
36” lengths, but also can be supplied, on special 


specification, in other lengths. 


Fabrication Methods 

Monsanto Cellulose Acetate is fabricated by cutting, 
sawing, punching, drilling, drawing, molding, turn- 
ing, printing, embossing and polishing. Being a 
thermoplastic material, Monsanto Cellulose Acetate 
is softened by the application of heat. It then can 
be drawn into an infinite variety of cup-shaped or 
dome-shaped items, and can be bent into desired 
form, as in the manufacture of transparent boxes. 

These operations merely involve heating the ma- 
terial to a specified temperature, and placing it in 
a die to draw or bend, as the case may be, and chilling 
it while in the die under pressure. 

Likewise, Monsanto Cellulose Acetate can be 
molded, in which case pellets of the desired size are 


laid in a hot die or preheated, and pressed into the 
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desired shape under pressure of approximately 3,000 
pounds per square inch of projected area of molding 
surface. 

In this case the dies consist of upper and lower 
halves in which the proper cavities are provided. 
Outstanding and very familiar examples of this 
technique are typewriter keys, adding machine but- 
tons and dentures as molded by the dental pro- 
fession. 

For Printing Requirements 
For printing, which is a specialized industry, Mon- 
santo Cellulose Acetate sheets are supplied in a mat 
finish. Printing is done with special formula inks and 
the printed sheet is later press polished, which makes 
the printing permanent and provides a smooth and 
glossy surface. 

This operation consists of placing the printed 
sheets between highly polished plates, and pressing 
them under heat, and allowing them to chill while 
under pressure. By this means the polished surface 
of the plate is reproduced on the plastic sheet. 

Monsanto Cellulose Acetate can be cemented, as 
in the case of certain built-up boxes, and spiral and 
butt weld tubing by the use of a Monsanto solvent 


which firmly unites the surfaces to be cemented. 


Additional Fabrication Notes 

Tool marks on finished fabricated products are 
readily polished off. The ordinary method of polish- 
ing is to use a muslin wheel with a mixture of pumice 
and water. The piece is then given a high lustre by 
subsequent operations on other wheels using rouge. 
Another method is to tumble-polish, and by this 
method certain types of products, which lend them- 
selves to this technique, can be given a satisfactory 
finish. In some cases, tumble-polished pieces are 
given a final hand polish on a wheel, which, of 
course, produces a much higher gloss. 

Since Monsanto Cellulose Acetate is used in an 
extremely wide range of applications, it is produced 
in many formulations, in each of which is used special 
ingredients which impart certain properties to meet 
specific requirements. In other words, it might well 
be termed a “custom-built” plastic designed to 
meet the varying needs of industry. 
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PROPERTIES OF MONSANTO CELLULOSE ACETATE 


MECHANICAL 


ED ss cc nwecvicces cece ss 1.27-1.60 
Specific Volume, cubic inches per 

GARE s 4 iad 9 0h 5000 eK6s coccacs 21.8-17.4 
Density, grams/c.c................. 1.22-1.62 
Weight per Cubic Inch.............. 20.8-26.2 grams 

ioeed on specific gravity).......... 046-.058 pound 
Refractive Index Np ................ 1.48-1.51 
Tensile Strength, Ibs/sq.in......... 6,000-8,000 
Elongation, per cent................ 10-50 
Bursting Strength (Rupture) 

SE ac cia wan wares ve vccccnes 350-450 
Modulus of Elasticity, 

Ihe/eq. im. x 105... ... 2.6... cee eees 1-3 
Impact Strength, Charpy 

(notched) per inch square........ 2-7 
Brinell Hardness, 10 kg. load........ 6-11 
Machining Qualities................ Very Good 
SNES. Ch eiirbnd xs vivcdcdeccocs 0.2-2.0% 
MOLDING PROPERTIES 
MLA Las bev bdywes Sc bdks ee sc ceccten Thermoplastic 
Molding Qualities.................. Excellent 
Compression Molding Temperature 180-240° F. 
Compression Molding Pressure 

Re AR 100-500 
IGA, SUUT Sb Soecocweh seahe Very Good 
Tendency to Cold Flow.............. Very Slight 
Molding Methods Applicable........ Extrusion, Swag- 

ing, Shearing— 
All Good 

Mold Shrinkage, inches per inch: 

ESE Ca a coca G40 46 oh iessseccase 002-.003” 

DED 00 v0 ve babes vevesseded 005-.007"" 

DD At cexkheges ucassésos st 6s ot 008-.009"’ 
Extruding Quality .................. Excellent 
THERMAL PROPERTIES 
Ne odin oc ocns ann 1.5-2.0" /minute 


Thermal Conductivity, 

10-4 calories per second per 

aq. om/1° C. per om............... 
Flash Point, “Cc ieee bones enesée 


Cree eee eee eee eee 


Resistance to Heat, °F. (continuous) 
Softening Point, - Sia chties obs ce eae 


ee 


Cee eee eee eee eee eee 





(.060”) Slow Burn- 
ing—Approved by 
derwriters’ 


Laboratories 


5.4-8.7 


530-540 
986- 1,004 
0.3-0.4 


140-180 


Little or None 
Slight Swelling 


ELECTRICAL PROPERTIES 


Volume Resistivity, ohms/cms 


© 5 RT of eee (5-30) x 1012 
Breakdown Voltage, 60 cycles, 
a ee vb ale a8 600-1,800 
Dielectric Constant 25° C., 
 oeccbsadke sevateess 1.12-3.9 
enc cvesnswonsiensed 4.2-5.3 
Power Factor, 25° C., 
EES tin. so cuccsabeeuneos 0.44-1.1G 
TT. cnn cscccectelbwasad 038-.091 
DL. as bach indsckbko vs aunenanae None, to Mild Aro- 
matic 
lic dents oe bce ocdeuaeias None 
SE Ns doce cceccnetesnesden Slight Shrinkage 
Effect of Sunlight................. Practically None— 
Some Colors Fade 
Effect of Ultraviolet Light........ Very Slight— 
Some Colors Fade 
Effect on Metal Inserts............ None 
Light Transmission, .060’ colorless 91.1% 
Effect of Weak Mineral Acids...... Fair Resistance 
Effect of Strong Acids ............. Decom poses 
Effect of Weak Alkalies............ Slight 
Effect of Strong Alkalies........... Decom poses 
Water Absorption 25° C. 
I LL bok ve ckceeseee’ 3.5-5.0G 
Effect of Hot Water ............... Softens and Swells 
Effect of Cold Water............... None 
Moisture Transfer, 
gms/sq. meter/day/.005”........ 35-150 


Solubility: Soluble in— 
Low Molecular Weight Esters... Ketones 
Hydroxy esters 
Tetrachlorethane 
Ethylene Dichlo- 
ride-alcohol mix- 
tures 
Softens in—........... Alcohols 
Esters 
Swells in—............ Chlorinated 
Hydrocarbons 
Insoluble in—......... Aromatic Hydro- 


carbons 
Aliphatic Hydro- 
carbons 
Animal Oils 
Mineral Oils 
Vegetable Oils 
Ethers 
Available in an extremely wide variety of 
transparent crystal, translucent, pastel and 
opaque colors, as well as in many mottles, 
pearls and ornamental configurations. 


Forms: Sheets, rods, tubes and molding compounds. 
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| FOREWORD 





The exceptional qualities of Resinox, plus flexibility 
of formulas which permit compounding special ma- 
terials for specific applications, have won a place for 
these phenolic molding compositions in practically 
every industry. They are used for such products as 
radio cabinets, where eye appeal is of major im- 
portance; as closures, where their composition must 
withstand chemical action of the bottle contents 
without loss of torque strength; in working parts of 
motors and electrical equipment, where strength, heat 
resistance, accurate dimensions and durability are 
paramount. 

Acceptance of phenolic resins came quickly after 


their discovery more than 35 years ago. Among the 


I] GENERAL QUALITIES 





Resinox molding compounds are thermo-setting 
plastics. That is: They react chemically under heat 
and pressure to produce molded pieces which there- 
after are unaffected by heat. 

The outstanding advantage of Resinox is that it 
affords rapid, low-cost production of articles or parts, 
which require no additional shaping and very little 
finishing. While the mold must be carefully ma- 
chined or hand-tooled to the exact dimensions and 
details desired, it can be used to produce an unlimited 
number of molded pieces of exactly the same dimen- 
sions and with faithful reproduction of every detail. 


Simplified Assembly 


Expensive assembly operations often may be elimi- 
nated by molding, as one piece, an article which 


formerly had to be constructed from a number of 
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earliest recorded uses was a tiny molded bushing, 
hardly an eighth of an inch in diameter, used in an 
electrical instrument. 

Phenolics were chosen for this application to avoid 
the problem of insulating a metal bushing. Success 
of this small molding awoke industry to the possi- 
bilities of the new material. The molded bushing de- 
livered great savings in manufacturing costs, lasted 
longer than metal bushings and eliminated the danger 
of short circuiting. 

The new material soon was found to have excep- 
tional dielectric properties and to give almost perfect 
insulation. Today, phenolic moldings are used in 
nearly every electrical device and their usefulness has 
extended to scores of widely diversified industries. 





parts. Ease of fabricating, reduced benchwork, rapid 
assembly and elimination of labor for finishing, all 
lower the cost of the product. Metal parts and inserts 
may be combined integrally with the finished piece 
during the molding operation. 

Then, too, the lesser weight of Resinox is of con- 
siderable economic importance in modern manu- 
facturing and shipping. (Resinox is approximately 
50% as heavy as aluminum; 17% as heavy as iron 


or steel; and 15% as heavy as copper.) 


Wide Variety of Colors 
Articles, varying from closures and buttons to radio 
cabinets and clock cases can be molded of Resinox 
in a variety of attractive opaque colors and mottles. 
Colors go all the way through, providing a permanent 
finish without painting or lacquering. 
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Ill MANUFACTURE OF RESINOX 


Resinox molding materials are based on synthetic 
resins formed by chemically reacting phenol with 
formaldehyde. This reaction is accomplished in huge 
steam-jacketed vacuum kettles, equipped with the 
most modern temperature and pressure regulating 
instruments which enable the operator to control the 
rapidity of the reaction and the characteristics of the 
resin. 

When the reaction has been brought to the proper 
point, the resin is discharged into big, flat pans where 
it hardens as it cools. After hardening, it is broken 
up and ground. At this state, the resin will soften 
under heat and will dissolve in solvents such as 


alcohol. 





Filler Adds Strength 

The phenol-formaldehyde resin next is mixed with a 
filler—usually wood flour or asbestos—to give it body 
and strength. Then pigments or dyes are added to 
give the desired color. Lubricants, to make it mold 
easily, and hardening agents are added and the mix- 
ture is passed between heated rolls to create a 
homogeneous mass and reduce the bulk. 

The material then is ground and screened to uni- 
form particle size. 

The molding compound now is placed in moisture- 
proof containers which are carefully sealed for ship- 
ment to the molder. Every step in the manufacture 
of Resinox molding materials is carefully controlled. 
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IV PRINCIPLES OF MOLDING 


The first step in the successful molding of any article 
is correct mold design. Improper design may lead to 
a slow rate of production, weakness of the molded 
piece, a high percentage of rejects and numerous 
other difficulties. It always is advisable to engage a 
skilled mold designer who often will be able to reduce 
production costs and improve the appearance and 
mechanical strength of a molded article by his prac- 


tical knowledge. 


Basic Mold Design 


The basic mold design requirement for simple articles 
is to avoid undercuts and allow sufficient draft, or 
taper for easy removal of the molded piece. For more 
complicated pieces, the mold may be built in sections 
so that it can be taken apart for removal of the cured 
article. Mold design should allow for a slight shrink- 
age factor, usually .007 to .008 inch per inch for 
wood flour filled Resinox. 

Every section of the molded article should be thick 
enough to give the required strength. On the other 
hand, unnecessary thickness slows the rate of cure 
and increases the material cost. To insure even cure, 
prevent warpage and reduce shrinkage, cross sections 
should be as uniform in thickness as the necessary 
design permits. 

Rounded corners both on inside and outside sur- 
faces improve flow of the plastic in the mold and give 
the finished article greater strength. On inside angles, 
rounded corners reduce the tendency to accumulate 
dirt and make the article easier to clean. Molds are 
designed to throw the flash, or excess material, in a 


direction to facilitate cleaning. 


Metal Inlays 


To simplify mold construction, designs and letters 
should be raised rather than sunken. Letters and 
designs need to be raised very little because the 
glossy surface of the molded piece brings them out 
strikingly. 

Interesting results may be obtained with metal 
letters or designs in the form of inlays placed in the 
mold and which become an integral part of the 
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finished product. These may be used to give indi- 
viduality to articles produced in stock molds. Metal 
inserts often are used to simplify assembly opera- 
tions and to eliminate drilling or machining the 
molded part. 

Since molding temperatures usually range between 
320° and 325° F., molds must be channeled so they 
can be scientifically heated. Some molds, also must 
be designed so they can be chilled. Carefully selected 
grades of steel should be used to avoid warpage or 
distortion under the high pressures employed. It is 
customary to further harden the mold after machin- 
ing. 

Press Pressures 

Presses, varying in size according to plant require- 
ments, develop pressures of from 1,000 to 3,000 
pounds, or even more, per square inch of projected 
area of the molded piece. These pressures are de- 
veloped from line pressures of from 2,000 to 2,500 
pounds per square inch. Additional equipment is re- 
quired to remove the “fins,” or flash, from molded 
parts and occasionally to polish any rough edges 
that may remain. 

After determining the correct grade of molding 
material to be used for manufacturing an article, the 
required amount of Resinox may be placed in the 
mold loose or as a “pill,” made with preforming 
equipment. Pre-heating the “pills” or granular com- 
pounds reduces the molding cycle time. 

The mold is closed and heat and pressure applied. 
For some pieces, pressure is eased off momentarily, 
just after closing the mold, to permit the escape of 
entrapped air. The compound becomes plastic and 
flows to conform to the shape of the mold. Upon 
continued application of heat and pressure, the 
phenolic resin plastic mass hardens to an infusible 
form and may be discharged while still at molding 
temperature. 

Molding is a highly specialized method of manu- 
facturing, yet it is a comparatively simple operation 
in a well-equipped plant. In addition to proper equip- 
ment, molding requires trained, experienced engi- 


neers and operators. 
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V RESINOX MOLDING COMPOUNDS 





Resinox molding materials are manufactured to meet 
specific molding requirements and, therefore, may be 
placed in several classifications such as: General pur- 
pose materials; impact materials, high heat materials, 
high water-resistant materials, compounds having 
minimum odor, materials with non-bleeding charac- 
teristics, or compounds in wide variety of colors. 


Correct Flow Characteristics 


For use in plants where only low pressure is available 
or where molds are necessarily large and intricate, 
Resinox compounds are manufactured in soft flows. 
When available pressure is high and molded pieces 


Vi HOW TO ORDER 








are small, medium to stiff-flow materials are recom- 
mended. 

In general, the finish is better when medium or 
stiff-flowing compounds are used. Medium and stiff- 
flow molding compounds also tend to shorten the 
cure and reduce production costs. Wherever possible, 
the use of extremely soft material should be avoided. 

Since there are several hundred Resinox com- 
pounds, each of which carries a different specifica- 
tion, we will present representative specifications for 
each class under “properties of Monsanto Resinox 
Phenolic Resin Compounds” toward the back of this 
booklet. 














When ordering or requesting samples of Resinox 
molding compounds, it is important to give sufficient 
information so that the proper material may be 
chosen. The flow of the material should be indicated 
and, whenever possible, a sample of the article to be 
molded should be furnished together with full in- 
formation concerning the use to which it is to be put. 
Information also should be given regarding the im- 
portance of surface finish. On new applications of 
phenolic material, or when it is impossible for the 
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Resinox molding compounds are packed in welded- 
seam steel drums. Each drum contains approximately 
300 pounds net, except in the case of highly pig- 
mented and high-heat compounds when the net 


_ weight will run up to about 450 pounds. The tare 


weight of drums is approximately 25 pounds. 


molder to specify the type and character of material 
needed, the Resinox Technical Service Department 
will be glad to give assistance. 

In ordering colored molding materials, even greater 
care should be exercised in giving complete informa- 
tion regarding the intended use. Dyestuffs and pig- 
ments used in molding compounds are of unlimited 
variety, and when the use is known, color ingredi- 
ents may be chosen which will have no undesirable 


reaction. 





Drums are sealed with removable tops and rubber 
gaskets, making them air and watertight. Resinox 
stores very well in unopened drums but, when ex- 
posed in a humid atmosphere, may pick up sufficient 
moisture to produce a mottling or flow-marking 
effect. It is, therefore, advisable to replace the lid of 
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Among the scores o 


formulas whic 


»pular applications of Monsanto Resinox Phenolic Compounds 
are bottle closures. Here the materials add sales appeal with a wide variety of color and 
serve a useful as aw by providing easy-opening closures. Resinox is available in 


resist chemical action of various bottled products while retaining 


high torque strength to withstand the effect of high-speed capping machines. 


the drum whenever it is to stand for an extended 
period. 

Resinox molding compound preferably should be 
stored at a temperature of approximately 70° F. If 
it is stored in a cold warehouse and used when cold, 
it will require a longer curing period since it is neces- 
sary for the molding material to absorb more heat 


to become plastic. Compounds, when used cold, may 





have a tendency to blister at normal molding cycles. 

Care is taken to prevent contamination of molding 
material before leaving our plant and it is, therefore, 
important that contamination with other compounds 
be avoided in the molding shop. This is particularly 
important with colors in which particles of black or 
brown material will appear as specks in the finished 


piece. 
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Vill PROPERTIES OF MONSANTO RESINOX PHENOLIC COMPOUNDS 





Properties quoted on this and the following pages 
were determined by A.S.T.M. methods on standard- 
size test pieces molded under carefully controlled con- 
ditions and are, therefore, indicative of the properties 
of articles molded from these materials. However, 
such properties are materially affected by the size 
and shape of the piece and by various molding con- 
ditions and, therefore, no guarantee is implied that 
all articles molded from these compounds will have 
the properties listed. Electrical properties are not 
controlled. 


RESINOX 3533 BLACK 


A GENERAL purpose material recommended for 
molding articles requiring a smooth, jet-black finish. 
It is particularly suitable for clock cases, radio cabi- 
nets, boxes and similar objects. 

(Brown equivalent, Resinox 3533 Brown) 


PROPERTIES OF THE MOLDING COMPOUND 


Particle Size.......... Ground to pass U. S. standard 
16-mesh screen 
Apparent Density. ... .0.52 to 0.60 gram per cc. 


Bulk Factor......... 2.40 to 2.77 
Pourability.......... 15 to 20 seconds 
Preforming Charac- 
Cass. 5G 6:0%0u Preforms readily in automatic 
preforming machine 
Flow Range.......... 5 to 10 
PROPERTIES, MOLDED 
Specific Gravity... ...1.44 


Weight perCubicInch. 23.6 grams 

Flexural Strength... . .9,200 pounds per square inch 
Tensile Strength .. . . .6,800 pounds per square inch 
Impact Strength .. .. .2.50 foot pounds per square inch 
Water Absorption... .0.63 per cent by weight 
Se rss 0.0065 to 0.0075 inch per inch 


RESINOX 1808 BLACK 


A MOLDING material combining good molding 
properties with very high water and alkali resistance 
and good mechanical strength. It is recommended 
for molding parts which are to be subjected to mois- 
ture, water or oil and water emulsions. While this 
material is not as nearly odorless as Resinox 1604 and 
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3510, extended tests with a variety of cosmetic creams 

have shown Resinox 1808 Black to be unaffected by, 

and to have no effect on, such preparations. 
(Brown equivalent, Resinox 1808 Brown) 


PROPERTIES OF THE MOLDING COMPOUND 


Particle Size. . Ground to pass U. S. standard 
16-mesh screen 


Apparent Density .0.54 to 0.64 gram per ce. 


Bulk Factor...... 2.03 to 2.41 
Pourability. 17 to 24 seconds 
Preforming Charac- 
teristics...... Preforms readily in automatic 
preforming machine 
Flow . te 8 to 12 
PROPERTIES, MOLDED 
Specific Gravity... .. .1.30 


Weight perCubicInch. 21.3 grams 

Flexural Strength .10,600 pounds per square inch 
Maximum Deflection .0.075 inch 

Water Absorption . 0.18 per cent by weight 
Shrinkage 0.009 to 0.0105 inch per inch 


RESINOX 1806 BLACK 


A GENERAL purpose molding material designed 
especially for molding pieces with comparatively long 
draw. The molded parts are characterized by a deep, 
jet-black color and a smooth, lustrous surface. 


PROPERTIES OF THE MOLDING COMPOUND 


Ground to pass U. S. standard 
16-mesh screen 


Particle Size 


Apparent Density 0.53 to 0.62 gram per cc. 
Bulk Factor 2.16 to 2.53 
Pourability 15 to 20 seconds 
Preforming Charac- 
teristics. . .Preforms readily in automatic 
preforming machine 
Flow ..... 8 to 16 
PROPERTIES, MOLDED 
Specific Gravity... .. .1.34 


Weight perCubicInch. 22.0 grams 
Flexural Strength. . . .10,200 pounds per square inch 
Maximum Deflection .0.056 inch 


Tensile Strength... ..6,700 pounds per square inch 
Impact Strength .... .2.70 foot pounds per square inch 
Dielectric Strength at 

60 cycles........... 450 volts per mil 


Water Absorption. . . .0.65 per cent by weight 
Shrinkage. ... .. 0.0065 to 0.0075 inch per inch 














RESINOX 1602 BLACK 


A GENERAL purpose molding material combining 
rapid cure with high mechanical strength of the 
molded piece. Resinox 1602 Black is particularly 
suited for the molding of parts requiring superior 
flexural strength with medium gloss and finish. 
(Brown equivalent, Resinox 1602 Brown) 


PROPERTIES OF THE MOLDING COMPOUND 


Ground to pass U. 5S. 

16-mesh screen 
Apparent Density..... 0.55 to 0.63 gram per cc. 
EE I ic we win @ 2.21 to 2.53 


Particle Size standard 


Pourability........... 15 to 22 seconds 
Preforming Charac- 
SNS Sas naacal Preforms readily in automatic 
preforming machine. 
Ss in eq itkiaiies-es 7 to 16 
PROPERTIES, MOLDED 
Specific Gravity... .. .1.39 
Weight perCubicInch. 22.8 grams 
Flexural Strength... .11,000 pounds per square inch 
Maximum Deflection .0.060 inch 
Tensile Strength... ..6,500 pounds per square inch 


Impact Strength. ....2.96 foot pounds per square inch 
Dielectric Strength at 
are 450 volts per mil 
Water Absorption... .0.83 per cent by weight 
neon aie 0.006 to 0.0075 inch per inch 


RESINOX 1604 BLACK 


PARTS molded from this compound have exception- 


Shrinkage 


ally high torque strength, good finish, and more 
flexibility 
Resinox 1604 Black is recommended for molding 


than the standard molding materials. 


closures and other shallow-draw pieces where fast 
cure, flexibility, and odorless and non-bleeding char- 
acteristics are required. 

(Brown equivalent, Resinox 1604 Brown) 


PROPERTIES OF THE MOLDING COMPOUND 


Particle Size Ground to pass U. S. standard 
16-mesh screen 

Apparent Density..... 0.50 to 0.61 gram per ce. 

Bulk Factor.......... 2.23 to 2.72 


Pourability 16 to 23 seconds 
Preforming Charac- 


teristics Preforms readily in automatic 
preforming machine 
a eae er A 
PROPERTIES, MOLDED 
Specific Gravity... .. .1.36 








Weight perCubicInch. 22.3 grams 
Flexural Strength... .12,000 pounds per square inch 
Maximum Deflection .0.068 inch 
Tensile Strength... ..7,500 pounds per square inch 
Impact Strength. ... .3.02 foot pounds per square inch 
Dielectric Strength at 

@ cycles........... 400 volts per mil 
Water Absorption... .0.87 per cent by weight 
Shrinkage 0.006 to 0.0075 inch per inch 


RESINOX 4410 BLACK 


(Tentative Specifications) 
A SPLENDID closure material especially adapted 
for Lauterbach machine operation. Produces molded 


parts possessing excellent finish and strength. 


PROPERTIES OF THE MOLDING COMPOUND 


Particle Size Ground to pass U. 8S. standard 
16-mesh screen 


Apparent Density.... . 0.53 to 0.61 gram per ce. 


Se 15 to 22 seconds 
Preforming Charac- 
teristics...... Preforms readily in automatic 


preforming machine 


SS re 6 to 16 
PROPERTIES, MOLDED 
Specific Gravity . . 1.39 


Weight per CubicInch. 22.8 grams 


Flexural Strength 11,000 pounds per square inch 
Maximum Deflection .0.063 inch 


Tensile Strength 7,000 pounds per square inch 
Impact Strength... 
Dielectric Strength at 


2.45 foot pounds per square inch 


60 cycles 450 volts per mil 
Water Absorption... .0.66 per cent by weight 
Shrinkage. . 0.007 to 0.008 inch per inch 


RESINOX 3941 BLACK 


(Tentative Specifications) 
A SEMI-IMPACT material of highest quality. With 
Izod method, notched bar, requires 0.274 foot pounds 
energy to break. Produces molded parts having ex- 


cellent finish and strength. 


PROPERTIES OF THE MOLDING COMPOUND 


Particle Size Ground to pass U. S. standard 


10-mesh screen 


Apparent Density.... .0.39 to 0.44 gram per cc. 


Bulk Factor..........3.1 to 3.5 
Pourability.......... Pours through standard opening 
poorly 


Preforming Charac- 
teristics May require special feeder on 
preforming machine 


8 to 15 


Flow... 


Continued on next page 





(Continued from preceeding page) 
PROPERTIES, MOLDED 


Specific Gravity... .. .1.36 
Weight perCubic Inch. 22.3 grams 
Flexural Strength... .11,000 pounds per square inch 
Tensile Strength... ..8,500 pounds per square inch 
Impact Strength. ....5.0 foot pounds per square inch 
Dielectric Strength at 

60 cycles...........350 volts per mil 
Water Absorption... .0.60 per cent by weight 
baa 0.0048 to 0.0058 inch per inch 


RESINOX 3827 BLACK 
(Tentative Specifications) 


THIS MATERIAL is recommended for applications 


Shrinkage 


requiring high heat resistance. Parts molded from 
Resinox 3827 Black will withstand temperatures up 
to 475° F. This material is an improvement over, 


and displaces, Resinox 1629 Black. 


PROPERTIES OF THE MOLDING COMPOUND 


Ground to pass U. S. standard 
10-mesh sercen 

Apparent Density. ... .0.75 to 0.86 gram per cc. 

Bulk Factor 2.14 to 2.45 

Pourability 25 to 32 seconds 

Preforming Charac- 
teristics 


Particle Size... 


Preforms readily in automatic 
preforming machine 
Flow Range..........8 to l4 


PROPERTIES, MOLDED 


Specific Gravity... ...1.84 
Weight per Cubic Inch. 30.7 grams 


Flexural Strength . . . .8,000 pounds per square inch 
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Tensile Strength... ..4,200 pounds per square inch 
Impact Strength. . ...1.90 foot pounds per square inch 
Water Absorption .. . .0.10 per cent by weight 
Shrinkage. .. 0.003 to 6.004 inch per inch 


RESINOX 5022 BROWN 


(Tentative Specifications) 


A GENERAL purpose brown molding compound 


with splendid flow characteristics. Pieces molded of 


this material possess good mechanical strength, ex- 
cellent gloss and finish. Particularly recommended 
for intricate molding operations. Flow range is un- 


usually wide. 


PROPERTIES OF THE MOLDING COMPOUND 


Ground to pass U. S. standard 
16-mesh screen 

Apparent Density. ... .0.52 to 0.59 gram per cc. 

Bulk Factor 2.34 to 2.66 

Pourability........... 15 to 20 seconds 


Particle Size 


Preforming Charac- 
teristics Preforms readily in automatic 
preforming machine 


10 to 16 


PROPERTIES, MOLDED 


Specific Gravity... ...1.38 

Weight perCubicInch. 22.6 grams 

Flexural Strength .. . .10,000 pounds per square inch 
Tensile Strength... . .7,000 pounds per square inch 
Impact Strength. ....2.8 foot pounds per square inch 
Water Absorption . 0.8 per cent by weight 
Shrinkage. ........... 0.0065 to 0.0075 inch per inch 
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MONSANTO CELLULOSE NITRATE is a cellu- 
lose nitrate-camphor composition of the thermo- 
plastic type, supplied in sheets, rods and tubes. 

It is difficult to realize, when examining this clear, 
lustrous material, that it is primarily a vegetable 
product, originating from cotton. 

To produce Monsanto Cellulose Nitrate, however, 
the cotton passes through a lengthy and involved 
process, scientifically controlled at every point. 


From “‘Linters’’ to Cellulose Nitrate 

The cotton used in this plastic is called “linters” and 
is the short fibers not suitable for spinning. The 
cotton linters are highly purified, washed, dried, 
fluffed and compressed into bales. These linters then 
are treated with a mixture of nitric and sulphuric 
acids and water under laboratory controlled condi- 
tions. 

When so treated, the cotton is called cellulose 
nitrate or nitrocellulose. After a further thorough 
purification process, which insures latent stability in 
the final plastic, the refined cellulose nitrate is mixed 
with camphor and alcohol to form the colloidal 


plastic structure. 


Molded into Huge Cakes 

Large chromium-plated rolls are then used to knead 
the plastic, removing much of the alcohol and com- 
pacting and homogenizing the texture of the ma- 
terial. By skillful manipulation, the mass is built up 
into slabs about I” thick and about 20” x 50” in 
size. A number of these slabs are laid on top of a 
steel plate and molded in huge baking presses under 
heat and pressure. This produces a solid cake from 
which later are produced sheets, rods and tubes. 


A Pioneer Plastic 

Monsanto Cellulose Nitrate is one of the oldest of 
the plastics. It is made in an infinite range of colors 
from clear crystal and pure white on the one extreme 
to jet black at the opposite extreme; in solid colors, 
and in thousands of combinations of mottled, grained 
and veined effects. 

This plastic is supplied in transparents, trans- 
lucents or opaques. It is also made in a perfect 
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imitation of iridescent pearl, which effect is created 
as a solid overall, in many kinds of mottles and in 
an infinite variety of colors. 

Sheets are sliced from a large cake of the plastic. 
Monsanto standard size is 20” x 50’’, thus containing 
an area of one thousand square inches per sheet 
which makes it very easy to compute the value of 
any size piece cut from the sheet. Standard sheets 
are in gauges from .003"’ up to .030”, and from then 
on to any specified thickness up to 34". (Even thicker 


pieces can be supplied on special demand.) 


Lamination May Save Costs 
For some types of work, sheets are laminated so 
that if the more expensive pearl effect is needed, the 
pearl sheet can be made very thin and lam nated 
to a lower priced sheet to produce the desired 
rigidity and thickness. In some instances, to produce 
an effect on the edge, this lamination may consist 
of almost any number of sheets in contrasting color 


to produce a striped surface. 


How Rods are Made 


Rods are made by two methods, extruded or cut. 
The extruded rod is usually used for solid colors or 
for certain graining effects, where the graining can 
be parallel to the rod. 

Cut rods are made when block type mottles are 
desired in color or pattern effects that cannot be 
accomplished by extruding. Cut rods are made from 
a cake through much the same veneering process 
by which sheets are cut from a cake. 

Rods are supplied as they come from the extruder 
or from the cutting machine, or they can be center- 
less ground to exact specifications if the use requires 


that treatment. 


Methods of Tube Manufacture 
Tubes are made by three principal methods—ex- 
trusion, spiral wound or butt weld. The extruded 
tubing is mostly used for solid colors, or for colors 
with graining effects where the grain may run 
parallel to the tube. This tubing can be supplied 
as it comes from the extruding machine, or it can 


be supplied stretched and ground to exact specifica- 
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tions for size, both on inside diameter and outside 
diameter. 

Spiral wound tubing, as its name implies, is made 
from sheet material, spiral wound and welded by a 
solvent under pressure. This type of tubing is used 
where color effects are desired that cannot be pro- 
duced by the extrusion method. 

Likewise butt weld tubing is made from sheets, 
folded and welded with a solvent under pressure. 
For all practical purposes both spiral wound and 
butt weld tubes can be considered seamless as the 
action of the solvent welds the joints to the full 
strength of the sheet itself. 

Rods and tubes supplied by the extrusion meth- 
od have a standard length of 60”, but can be 
supplied in other lengths. Spiral wound and butt 
weld tubing is generally made in 30” and 36” 
lengths, but also can be supplied, on special specifi- 


cation in other lengths. 


Adaptable in Fabrication 


Monsanto Cellulose Nitrate is fabricated by cutting, 
sawing, punching, drilling, drawing, molding, turn- 
ing, printing, embossing and polishing. In addition, 
it can be plasticized by immersion in a solution and 
stretched over other materials to provide whatever 
finish the manufacturer may desire. One such use is 
the application of this material over wooden heels 
on women’s shoes. It is also used to cover toilet 
seats, clothes hampers, certain types of furniture 
and boxes. 

Being a thermoplastic material, softened by the ap- 
plication of heat, Monsanto Cellulose Nitrate can be 
drawn into an infinite variety of cup and dome shapes, 
and can be bent into desired form. These operations 
merely involve heating the material to the desired 
specified temperature, placing it in a die to draw or 
bend, as the case may be, and chilling it while in 


the die under pressure. 


Molding Cellulose Nitrate 
This material can be molded, in which case pellets 
of the proper size are laid in a hot die or preheated. 
and squeezed into the desired shape under pressure 
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of approximately 3,000 pounds per square inch of 
projected area of molding surface. The dies consist 
of upper and lower halves in which the proper 
cavities are provided, and the pellets are placed in 
these cavities and squeezed into shape and chilled 
while under pressure. Familiar examples of this 
technique are typewriter keys or adding machine 
buttons and dentures as molded by the dental 


profession. 
Printing Operations 


For printing, which is a specialized industry, Mon- 
santo Cellulose Nitrate sheets are supplied in a mat 
finish, and are printed with a special formula ink. 
The printed sheets are then press polished, which 
makes the printing permanent and provides a 
smooth and glossy surface. 

This operation consists of placing the printed 
sheet between highly polished plates and pressing 
them under heat, then allowing them to chill while 
under pressure. By this means the polished surface 
of the plate is reproduced on the cellulose nitrate 


sheet. 
Other Fabrication Facts 


Monsanto Cellulose Nitrate can be cemented, as in 
the case of certain built-up type boxes and spiral 
and butt weld tubing. This is accomplished by the 
use of a Monsanto solvent which firmly unites the 
two surfaces to be cemented. The solvent bites into 
the two surfaces to be joined and unites them so 
firmly that the strength of the joint is practically 
equal to the strength of the original sheet. 

The ordinary method of polishing is to use a mus- 
lin wheel with a mixture of pumice and water. The 
piece is then given a high lustre by subsequent opera- 
tions on other wheels, using rouge. Tool marks are 
readily polished off by this method. 

Another method is to tumble-polish, and by this 
method certain articles, in shapes that lend them- 
selves to tumble technique, can be given a satis- 
factory finish. In some cases the tumble-polished 
pieces are given a final hand polish on a wheel, 
which, of course, produces a much higher gloss. Dip- 
polishing in solvents also is used on certain articles. 
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MECHANICAL 


Specific Gravity ..........5..cseeeee: 1.35-1.60 
Specific Volume, cubic inches per 

SEED v.asactws Mbadsdpeaknerese ces 20.5-17.3 
Density, grams 6.6... ........00005. 1.35-1.60 
Weight per Cubic Inch,............. 0.0507 Ib., or 

(based on specific gravity of 1.4).. 23.0 grams 
Refractive Index Ny ..............-- 1.46-1.50 
Tensile Strength, Ibs. per sq. in. . . . .6,000-9,000 
Elongation, per cent................ 4-20 
Medulus of Elasticity, 

Ibs. per sq. in. x 105............... 2-4 
Impact Strength, Charpy (notched) 

per inch square................+.. 3-12 
Brinell Hardness, 10 kg. load ....... 10-20 
SER CEs sc sank bnew adaware ed 0-1.4% 
Machining Qualities ................ Very Good 
MOLDING PROPERTIES 
ER ESE aE Thermoplastic 
EEE SL AS Pe Good 


Compression Molding Temperature 185-250° F. 
Compression Molding Pressure, 


PN Miia a<'s accuse ha o0¢0s 00 esters 100-500 
I as otviet's 7's 9 Gh ee 0060.0 0c0es Very Good 
Tendency to Cold Flow.............. Very Slight 
Molding Methods Applicable........ Extrusion, Swag- 


ing, Shearing, 
Blowing —All Very 
Good 


Extruding Quality .................. Good 
THERMAL PROPERTIES 
ss ss. i ikea s ob vdske Rapid 


Thermal Conductivity, 10-4 calories 
per second per sq. em/1° C. per cm. 3.1-5.1 


Specific Heat, calories/1° C./gram. . .0.34-0.38 


Thermal Expansion, 10-5 per 1° F.. . .6.5-8.9 
10-5 per 1° C.. .12.0-16.0 


Resistance to Heat, °F. (continuous) Approximately 140 


Softening Point, °F. ................ 160-195 
Decom at 
272° F. in 30 min- 
utes 
Effect of Heat, dry........... bpbaces Discolors on con- 


tinued heating 
at 212° F. 


PROPERTIES OF MONSANTO CELLULOSE NITRATE 





ELECTRICAL PROPERTIES 


Volume Resistivity ohms/cms 


SED, ows n'a. oh KS ate oh eee oo (2-30) x 101° 
Breakdown Voltage, 60 cycles, 
eg at RS SS RE ee a 600-1,200 
Dielectric Constant, 60 cycles....... 6.9-8.8 
Dielectric Constant, 106 cycles... .. .6.15 
Power Factor, 60 cycles .............. 062-.144 
Power Factor, 106 cycles ............. 074-.097 
CHEMICAL PROPERTIES — PHYSICAL PROPERTIES 
TA Gi ads Rena hdé dee sscocusetsscss None or Camphor- 
ous 
WEE o'embes de cdupeetaceésaed Tasteless 
ee a. oo we bhinne css 6eNa Slight Hardening 
an. 6.6 es cahuuenaen ee Yellows on Long 
Exposure 
Effect of Ultraviolet Light .......... Yellows and De- 


composes on Ex- 
tended Exposure 


Effect of Weak Mineral Acids ....... Good Resistance 
Effect of Strong Acids............... Poor Resistance, 
Decom poses 
Effect of Weak Alkalis............... Very Slowly De- 
com poses 
Effect of Strong Alkalis ............. Decom poses 
Water Absorption, 
24 hours immersion............... 1.3-2.6% 
Effect of Hot Water................. Softens, Slight 
Shrinkage 
Effect of Cold Water ................ None 
Moisture Transfer, 
grams/sq. meter/day/.005”....... 50-75 
Effect on Metal Inserts.............. None 
Solubility: Soluble In—....... Alcohols 
Ketones 
Esters 
Insoluble In—..... ./ Aromatic Hydro- 
carbons 
Aliphatic Hydro- 
carbons 


Mineral Oils 
Animal Oils 
Vegetable Oils 


Color: Available in an extremely wide variety of 
transparent, crystal, translucent, pastel and 
opaque colors, as well as in many mottles, 
pearls and ornamental configurations. 


Forms; Available in sheets, rods, tubes and special 
shapes. 
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MONSANTO CAST PHENOLIC RESIN is a 
cast phenol-formaldehyde synthetic resin. To pro- 
duce this jewel-like material, phenol and formalde- 
hyde are placed in a large reaction vessel with a 
suitable catalyst, wherein they react with the elimi- 
nation of water. 

This process is unique in that it produces a resin 
which is temporarily fusible and may be drawn from 
the reaction vessel in a liquid state and cast or 
poured into molds of intricate shape and design. By 
casting instead of molding most unusual color effects 
ean be obtained. On curing, with the castings sub- 
jected to heat, the resin is converted to an infusible, 


insoluble material. 


Wide Range of Colors 
It is extremely hard and durable, yet may be ma- 
chined readily. It is an especially brilliant and at- 
tractive plastic with unusual beauty of color and 
depth of tone. The quality of this Monsanto Plastic 
is maintained by subjecting each ingredient to rigid 
laboratory tests before use. 

Monsanto Cast Phenolic Resin is non-inflammable. 
Belonging to the thermosetting group of plastics, it 
is practically inert and has an exceedingly low rate 
of moisture absorption. This material is supplied 
in an infinite range of colors, almost perfectly simu- 
lating onyx, marble and similar effects, and is also 
supplied in all of the solid colors, ranging from crys- 
tal to jet black, in either opaque, translucent or 


transparent effects. 


Versatile in Application 


The material is extremely versatile in use, its appli- 


cations exteading from such small units as buttons, 


NTo P 


dice and dominoes up to such products as clock 


cases, radio cabinets, furniture and store fixture 
trim. It has even been used for outdoor signs of 
large area. 

“Cast phenolic resin” means that it is poured in 
liquid form into molds of desired shapes, and then 
hardened in the moid by being placed in specially 


built and accurately controlled ovens. 


The Casting Process 
The casting technique involves the use of lead for 
the molds. The master pattern or “arbor” is made of 
highly polished, specially selected alloy steel. 

This arbor is immersed in pure lead at accurately 
controlled temperature. A basket of lead forms 
around the master arbor when it is withdrawn from 
the lead pot. This is then cooled and the lead replica 
is removed from the master arbor and becomes the 
mold in which the resin is cast. 

The master arbor is used over and over again, 
and such arbors have stood up for many thousands 
of pieces. The lead mold is used only once, but the 
lead in the mold is refined and used over again after 


the finished casting has been removed. 


Economy in Special Shapes 
Monsanto Cast Phenolic Resin is supplied in sheets, 
rods and tubes as well as in an endless variety of 
special shapes, cast as closely as possible to the 
finished form, to provide the greatest economy in 
finishing the casting. As an illustration of the range 
of casting sizes possible, pieces have been cast that 
weigh as little as one fiftieth of a pound, and on 
special order castings have been made that weigh 


as much as one hundred pounds. 
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The material is finished very much the same as 
wood or brass. It can be sawed, turned, engraved, 
drilled, tapped, embossed, formed to a certain ex- 
tent, and takes an unusually high and lasting glossy 
finish. 

Machining Methods 

The usual method of cutting is to use a carborundum 
disc instead of the ordinary circular saw. In the 
manufacture of certain products such as buttons, the 
material is sliced or cut with a very thin knife so 
that there is no waste of material. Cutting with a 
carborundum disc is done cold and under water to 
obtain a smooth surface, while slicing is done with 
the material warm. 

Drilling, routing, bevelling, chamfering and simi- 
lar operations are done with the ordinary machines 
except that the machines must operate at high 
speed. Various cutters are used, but essentially the 
only requirement is that these cutters must be 
ground with more clearance than would be used 
for metal. 

For turning in a lathe or screw machine, the 
setup would be essentially the same as that for 
brass, with the exception that speed must be regu- 
lated to the size of the job in order to obtain the 
smooth cut. Again the tools should be ground with 
more than usual clearance. It might be noted that 
the shavings coming from the tools should be more 


in ribbon form than otherwise. 


Steps in Polishing 
The unusually high and lasting finish on Monsanto 
Cast Phenolic Resin is obtained by first smoothing 


the casting with a light sanding operation, unless 


it has been otherwise machined. Then a mixture of 
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pumice and water is used to prepare the surface for 
polish on a muslin wheel. This is usually followed 
by a rouging operation, using the same type of wheel 
with a rouging compound, usually furnished in the 
form of bricks. Following this, a clean cotton flannel 
wheel is used to bring up the gloss. Small items are 
inexpensively polished and finished by tumbling in 
various special compounds. 

If properly polished, the material can be kept 
glossy over infinitely long periods of time by merely 
cleaning it with a moist cotton or linen cloth which 


restores the lustre. 


Typical Applications 
Because of the scope of color effects and the adapta- 
bility of Monsanto Cast Phenolic Resin to a wide 
variety of shapes with remarkably low arbor costs, 
the material finds its way into an infinite variety 
of uses. 

Only a few such applications are given, yet they 
illustrate the range of applications: Small buttons 
for children’s wear, and large and fancy buttons and 
buckles for dress ornaments; dice, dominoes, poker 
chips and Mah-Jongg tiles; knife handles, table cut- 
lery handles, percolator handles and gear shift knobs; 
rings, bracelets and all types of costume jewelry; pen 
bases, book ends and trophy bases; clock cases 
ranging from very small boudoir clocks to large up- 
right clocks; radio cabinets; boxes of all sorts; indoor, 
and in some cases outdoor, signs; decorative trim 
for furniture and store fixtures, cabinets or trim for 
vending machines and coin-operated machines. 

Wherever color helps to sell, Monsanto Cast 
Phenolic Resin provides the ideal answer with a 


material whose color is both brilliant and long-lasting. 
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PROPERTIES OF MONSANTO CAST PHENOLIC RESIN 





MECHANICAL 


UNE: Kncievasectbiscosi bes 1.325-1.335 
Specific Volume, cubic inches 

ESihs Voesesecccdanvce cess 20.9-20.0 
a) SE ae ee 1.33 


Weight per Cubic Inch (based on =. 21.8 grams, or 


I MINOUOIIDS 6 Shain on ebeee sues 0.048 pound 
Refractive Index Ny ................ 1.65-1.68 
Tensile Strength, Ibs/sq. in... .... .. 6,000- 12,000 
SR SE ee Very Slight 
Modulus of Elasticity, 

Se STE I Ag cis sc ncweececes 5-15 
Impact Strength, Izod (notched) .. .0.1-1.5 
Brinell Hardness, 25 kg. load ....... 30-45 
Machining Qualities................ Excellent 
Compression Strength, ths/sq. in... .26,000-33,000 
GS, <<) Pacheu eek. . sadeséeees 0-1G 
MOLDING PROPERTIES 
cs b Gupunescewes ads Wkevadeesbec ce Thermosetting, 

Non-moldable 
THERMAL PROPERTIES 
END 0% ibweederrccccierceoces Will Not Support 
Combustion 


Thermal Conductivity, 10-4 calories 
per second per sq. em/1° C, per cm. 3-5 


Specific Heat, calories per °C. 
NEY eo eer 0.3 x 0.4 


Thermal Expansion, 10-5 per 1 °C... .2.8 
10-5 per 1 °F... 1.55 


Resistance to Heat, °F. (continuous) 160 


ES ES re None 
DEG n okie basGecvne'’ Whitens 
Heat Distortion. ............eeeee08: Above Normal 
Temperatures 


ELECTRICAL PROPERTIES 


Volume Resistivity, ohms/cms 


SO RN eed Sere 109.1014 
Breakdown Voltage, 60 cycles, 
NE ee hs oo vs dee sia « 300-450 


Dielectric Constant, 60 cycles .. ... .4.5-7.0 


106 cycles ...... 5.0-7.0 








Power Factor, 60 cycles .............. 025-.200 
103 cycles ............. 005-.08 
106 cycles ........... .01-.045 


CHEMICAL PROPERTIES — PHYSICAL PROPERTIES 


ER OS I ep ear eRe None 
I es. cscs dubalecee neat None 
NESE PS SENSIS, Hardens Slightly 


Yellows Slightly 
on Exposure. 
Some Colored 
Materials Fade. 


Effect of Sunlight................. 


Effect of Ultraviolet Light .......... Yellows Slightly 
on Exposure. 


Some Colored 
Materials Fade. 


Effect of Weak Acids ................ None or Slight 


Effect of Strong Acids.............. Decomposed by 
Oxidizing Acids. 
Reducing and Or- 
ganic Acids Have 


Less Effect. 


Effect of Weak Alkalis...............Slight to Marked, 
Depending on 
Alkalinity 


Effect of Strong Alkalis ............. Decom poses 


Water Absorption, 24 hours 
EEE a a ra 10-.7% 


Effect of Hot Water .................Softens and 
Whitens 


Effect of Cold Water ................None 


Effect on Metal Inserts ............. Inert 


Solubility: Insoluble In—..... Most Organic Sol- 

vents 

Alcohols 

Ketones 

Esters 

Aromatic Hydro- 
carbons 

Aliphatic Hydro- 
carbons 

Mineral Oils 

Animal Oils 

Vegetable Oils 


Color: Available in an extremely wide variety of 
transparent, crysial, translucent, pastel and 
opaque colors, as well as in many mottles 
and ornamental configurations. 

Form: Available in sheets, rods, tubes and a very ex- 


tensive variety of cast shapes and objects. 
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Ureas, because of their clean sanitary 
appeerance are quite appropriate for 
condiment sets and dispensers. Those 
pictured in Fig. 1 are molded of 


Beetle for Food Dispenser Company 


UREA RESINS 


by WM. H. MACHALE* 


UREA RESINS WERE FIRST PRODUCED COMMER- 
cially in this country in 1929. The basic resin is thermo- 
setting or heat-hardening, and one that can be termed 
truly “‘synthetic’’ since its principal constituents may be 
made from a combination of four gases: Ammonia, 
Carbon Dioxide, Hydrogen, and Carbon Monoxide. 


Chemistry of formation 
Urea resins are produced by reacting urea, COCNH2)s, 
with commercial formalin, (an aqueous solution of 


American Cyanamid Co 


* Beetle Products Div 









formaldehyde, H.CHO), under varying conditions of 
time, temperature and alkalinity or acidity. Water 
soluble intermediate products have been identified as 
containing mono-methylol urea (NH:.CO.NH.CH;OH 
and dimethylol urea (CHsOH.NH.CO.NH.CH,OH). 


Commercial urea resins are frequently condensed further 


than the methylol urea stage for the purpose of modi- 
fying resin properties such as plasticity, viscosity, etc 
The intermediate resins for many applications are used 
in admixture with cellulose in some form such as paper, 
pulp, or rayon fibers before finally curing to an infusible, 


Molded housings are standard with many manufacturers who choose urea where light decorative colors 


are desired. For example; 








this Emerson radio (Fig. 2) and Hammond clock (Fig. 3) of Beetle 
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TYPICAL USES 


|. Ee for Jewelry and Watches 
BUTTONS ond BUCKLES 
a ae for 
Clocks, Radios, Scales and Appliances 
rr for Bottles and Tubes 
CONTAINERS ......... for Cosmetics 
ED sd nvere 6b 8 6" for Boxes and Jars 


DIALS, ILLUMINATED for Radios, Automobiles 


DOME and SIDEWALL LENSES....... 
for all types of Tronsportation Vehicles 


EE for 
Refrigerators and Electrical Appliances 


HANDLES and KNOBS for Radios, Electrical 
Appliances, Stoves, Cabinets, etc. Kitchen 
and Bathroom Fixtures, Automobiles 


HARDWARE... . Permanent Colored Trim 
hs Ma ¢ 6:0 4 for Organs and Pianos 
PACKAGING 

REFLECTORS... . for Lighting Applications 


SWITCH PLATES, Receptacies and Other 
Electricol Wiring Devices 


TABLEWARE . . Dishes, Cups, Saucers, etc. 
TOYS and NOVELTIES 


SON 





NY PRODUCT loses or wins on its own merits. 
In the field of plastics, Plaskon has achieved 
leadership because of the unique qualities that 
it possesses. That's why leading manufacturers 
in many varied lines of business prefer Plaskon 
to other materials. 


Another important contribution to Plaskon’s 
success is the helpful service that Plaskon offers 
its customers. This includes definite research 
into any problems involved in new applica- 
tions. It includes aid in designing new prod- 
ucts, as well as assistance in the re-designing 
of standard items. It includes expert engineer- 
ing opinion on the methods of manufacturing 
finished products, as well as experienced 


‘counsel on the molding of Plaskon. 


Plaskon Experts never cease their endeavor 
to improve the materials, methods and equip- 


ea 


ment 
finto p 
band g 


matic 


' 


i 
) 2121 SYLV! 


ol ee EE 














= 


Sr RES Sapa aa? 


Pe worlds Pinevera sclling 


2 


a 
ee oor ow 


rea lormaldchyde Plastic 


ment that are employed to convert Plaskon PLASKON FEATURES 


into products that possess character, quality 1 PLASKON may be had in every color 


: imaginable — purest white, dainty pastels, 
and greater sales appeal. For further infor- brilliant hues, jet black. 
| 9 PLASKON is solid molded color—clean, 


clear, permanent color. It retains its lustre, 
will not fade, and its color value is not in- 
jured by scratching or abrasion. Plaskon does 


PLASKON COMPANY not, can not, rust, corrode or tarnish. 


g 2121 SYLVAN AVE. Incorporated TOLEDO, OHIO PLASKON MOLDED COLORS range 
Ghantinn Agent: Conatien tateeites, Clneied, Cunteent, 0.6. from complete opacity to a high degree 
of translucence. When molded into lighting 
reflectors, Plaskon provides maximum illumi- 
nation without glare. 

MOLDED PLASKON is light in weight. 
Yet it has great strength, is shatterproof, 

will not chip and resists breakage. 


MOLDED PLASKON is admircbly adapted 
to the requirements of modern designing. It 
can be molded into almost any shape—from 
large housings for fixtures and appliances down 


to the tiniest buttons. Plaskon now is being 
molded in sizes up to 26” in diameter, 11" deep. 

MOLDED PLASKON is sanitary—odor- 

less, tasteless, inert. The surface is hard, 
smooth, easy to clean. Nor does it absorb 
odors or flavors. Molded Plaskon resists the 
effects of water, oils and organic solvents. 


TRADE MARK REGISTERED 
MOLDED PLASKON has on exceptionally 


low degree of heat transference and 
M o i a E D C Oo L oO i unusually high dielectric strength. 


mation and technical data, write to the 
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insoluble product. The curing is usually effected by beat 
in the presence of proper catalysts which are in most 
instances of an acidic nature or substances which in the 
presence of the resin tend to become so. The completely 
cured product is infusible, insoluble and resistant to 
water and organic solvents. 


General characteristics 


The unpolymerized urea resins are water clear, water 
soluble and fusible. As a water soluble resin, this com- 
pound is frequently used to treat paper, cloth, and wood 
veneer for laminating. The resin may be used as the 
principal bonding material for the laminated sheets or 
on the surface laminae of sheets where other resins have 
been used as the principal binder. The surface treatment 
permits the possibility of surface color without necessi- 
tating the use of the resin throughout the lamination. 
As an impregnator of wood veneer it serves as a binder 
and protective coating without discoloring the wood. 

Another form of the urea resin is used in the manu- 
facture of baking enamels or surface coatings. In com- 
bination with alkyd resins the material may be used to 
provide a hard surface coating resistant to alcohol, 
grease, and fruit acids and is available in a range of 
many brilliant colors. 

Urea resins are widely used as adhesives in a solution 
or in combination with some diluent or filler and are set 
by the hot press method. A cold setting cement for 
bonding plastics has also found quite a satisfactory use 

Other applications for urea resins in solution are for 
the treatment of textiles to render them crush-proof, 
water-repellant, and to alter the finish and to increase 
general serviceability. 

In combination with a finely divided alpha cellulose 
pulp, the urea resin may be formed into a molding com- 
pound, available as a powder or granule. Since the resin 
is colorless, and the pulp a pale white, the addition of 
dyes permits accurate color reproduction. This com- 
pound is molded at temperatures approximating 285 
deg. to 315 deg. F. and at pressures ranging from 3000 to 
6000 Ibs. to the sq. in. The rate of setting or polymeriza- 
tion depends upon the temperature applied, the curing 
agents present, and the form of the part. During such 
treatment the cured part takes on the exact configuration 
of the die, becomes insoluble and will not soften again 
under heat. Please turn to page 172 


Plaskon urea handles add to the aristocratic appearance of this Silex 
coffee maker (Fig. 4) and the same material is used for the molded 
shade on the Goodlite Co.'s new lamp (Fig. 5). Krauth and Ben- 
ninghofen have recently introduced a modern sales register (Fig. ¢ 


which is molded of Plaskon by Reynolds Molded Plastics Division 
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BONDING, IMPREGNATING, INSULATING 
AND LAMINATING RESINS 








Special Durez r 





Durez resins impregnate paper and fabrics from which tubing and sheet 
laminated materials are pressed, serving as both a bond and surface finish. 
These materials are used for electrical insulation, refrigerator breaker 


strips, silent gears and many other purposes. 


Durez resins are among the most versatile materials 
in modern industry—with myriad applications. 

With Durez resins brake linings hold better and 
wear longer ... grinding wheels are bonded .. . cork 
is bonded for resistance to water and oil. . . arma- 
tures, wires, coils and many other electrical parts are 
insulated. They are used to bond plywood and make 
it resistant to moisture, vermin, fungus growth. 

Durez resins are used in a variety of other appli- 
cations where heat resistance, electrical insulation, 


tins have been devel- Complete homes are built of “Resnprest” ply- 
oped for adhesives of many kinds. They wood which is Durez bonded because the 
produce a strong bond with high resist- Durez glue-line is waterproof, and resistant to 
ance to oil, soaps, mild acids, and alkalis. termites, fungus and mold growth. 





* ee aga 7 
Grinding wheels made with Durez resins as 
a bond can be operated safely at higher 
speeds, consequently cut faster. Toughness 
of these resins insures longer wear. 























Broke linings impregnated or bonded with Durez resins 
show longer wear and more uniform coefficient of friction. 
Composition cork bonded with Durez stands boiling water. 


strength of bond, solvent resistance, are vital to the 
success of the product. Possibly you have a need for 
some of these resins somewhere in your product or 
process. There are many types of Durez special resins, 
each designed for definite applications. Most of them 
require heat and pressure for application. Our en- 
gineering staff and laboratories are always ready to 
help you choose or develop the one which fits your 
requirements best. Just write Durez Plastics & Chem- 
icals, Inc., 710 Walck Road, North Tonawanda, N. Y. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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Master Ash sree pot pe Ban Rave Depie Molding 
Company, 1428 No Chicago. These 
bea are avatlable sided of poemetet Heat 
Resistant "Plawte in Black, Brown, Scarlet, Green, 
Mahogany or Walnut. 





FOLLs GAGE, ROrPEss co. 

American Hammer Division, Baltimore. 
Molded of No. 1215 “Rlack MARALOT by Modern 
Plastics Corp., Benton Harbor, Mich. 





A he ew of one ae of handles for stoves, 
Decatur, 


AKA 4 ane te RSSETeeSeEy COMPANY, 





170 ~ MODERN PLASTICS 


A group of beautiful kitchenware, stove and refrigerator handles, 
knobs and switches of which hundreds of thousands are molded of 
MAKALOT by NATIONAL LOCK Co., Rockford, Ill. 


MAKALOT 


Independent Producer of 


maw oe I C 
Molding Compounds 





Fabric and Paper Impregnating Resins 
Tubes, Rods and Sheets 
Phenolic Lacquers, Varnishes, Alkyds 


CHICAGO MOLDED PRODUCTS CO. use 
MAKALOT No. 2005 Brown in making this 
wheel because of its a finish and free- 
dom from specks when buffed 
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This Presto Dual Salt and Pepper Shaker has a ving MOLDED PRODUCTS CORP., 





sealed pepper compartment, is easy to use, and is al- Chicago, Ill., use No. 1215 Black MAKALOT in 

ways a salt shaker until pressure is applied across the ina tomk gion ~~ _ le f— we Bn ae 

opposing ribs and then you have a pepper shaker. nd useful guide for classifying and ay 

Molded of MAKALOT by Globe Tool & Molded pone also stove, percolator, refrigerator handles 

Products Company, Rockford, Ill. name plate frames and various other decorative and 
useful articles. 


It has been quite generally recognized among molders of large, 
difficult and intricate articles and special materials that (as one 
large molder stated) ‘“‘“MAKALOT has a faculty of doing things 
quicker and in most cases better than any of the other Phenolic 
manufacturers.”” We have in practically all of our previous 
advertisements featured some difficult molding where MAKALOT 
had worked successfully after other materials had failed. 


We decided, therefore, for the 1939 October Annual Edition of 
Modern Plastics to demonstrate by pictures that MAKALOT’S 
field is not limited to difficult specials but is also excellent for 
articles where the combined production will run into millions of 
pieces annually. 


We give herein a partial list of our Mid-western customers. 
Some will vouch the possibility of more cycles per hour using 
MAKALOT (reports are from 1% to 6 extra cycles per hour). 
Some admit better luster, others better casting, less finishing 
costs, less rejects and other desirable qualities. 


American Electrical Heater Co., Detroit. The Grigoleit Co., Decatur. 


American Phenolic Corp., Chicago. Imperial Molded Products Corp., Chicago. 


i N ; » © 0. , 
Chicago Molded Products Corp., Chicago Midwest Molding & Mfg. Co., Chicago. 


Harry Davies Molding Company, Chicago. 
Modern Plastics Corp., Benton Harbor, Mich. 

Detroit Molded Products Co., Detroit. 

Eclipse Molded Products Co., Milwaukee. 


E, & 8. Molding & Machine Co., Chicago. The Richardson Co., Melrose Park, Ill. 


National Lock Company, Rockford, Il. 


Globe Tool & Molded Products, Rockford, Ill. Van Norman Molding Co., Chicago. 


MAKALOT CORPORATION 


262 Washington Street 
Boston Mass. 


Factory, Waltham, Mass. 
Central States Representative: 
C. R. Olson, 2008 6th St., Rockford, Ill. 


Manufacturers of Molding and Paper Impregnating Resins, Lacquers 
Varnishes and Alkyds. 











Ep <r me cee ee 








Terminal strip for radio fr 
1045 Low Lose MAKALO 


use molded of No. 
National Company, 


hegemony, 





Malden, Mass., contributes PA electrical efficiency 
and resistance to burning. 







































National molds this electrical connection plug for 
radio transmitters and instruments from Low Loss 


MAKALOT No, 1046. 





mitters. This is one of many National products using 
Low Loss MAKALOT No. 1046 National cou 
forms, plug-in mounts, crystal holders and other 
items show equal benefit from the Low Loss properties 


: 
| 
A push switch for range-changing on radio tranea- 
of this Makalot material. 
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The finished part, whether it be as a molded article or 
a laminated section, is practically inert—that is, it is 
odorless, tasteless, and resistant to organic solvents. Its 
surface is hard and durable. The molded section is rigid, 
extremely light in weight, and quite strong, but under 
shock can be broken. 


Developments in 1939 


The year 1939 has seen an increase in the general 
knowledge regarding the control of urea molding com- 
pounds in production and molding. Assisting this con- 
trol was the use of an accelerated aging test designed to 
impose upon a molded part in a short space of time the 
atmospheric conditions to which it would be subjected 
over a period of years. By treating molded parts alter- 
nately with humid and dry air, it was possible to ascer- 
tain at what points structural weaknesses existed in 
pieces which would result in a breakdown from the 
swelling and contracting of actual service. Through a 
correlation of these data from scores of such tests, it was 
possible to recognize what flow conditions or designs 
were likely to lead to defective parts. The result has 
been the development of modified molding compounds 
which tend to reduce these weaknesses in existing cases, 
and to assist the designer in avoiding such mistakes in 
the future. As a result of this increased knowledge of 
urea molding compounds, general classifications of com- 
pounds were designed for general classes of molded parts, 
depending upon shape, thickness, direction and degree 
of flow. This has, in general, led to a more satisfactory 
use of the product. 

Another improvement in the process of production is 
the increased control of color. Color is an outstanding 
characteristic of the compound, and color matching and 
control are of primary importance. Control must be ex- 
ceedingly accurate for such applications as plastic lumi- 
naires. This year has seen a rapid growth in the use of 
ureas for lighting reflectors, illuminated signs, and 
illuminated housings. This wider acceptance of plastics 
for lighting is the result of a recognition on the part of 
the illuminating engineer of the properties this resin has 
to offer in color reproduction and therefore qualitatively 
controlled light output. The illuminating engineer can 
now ascertain quite accurately what light output his 
proposed bow! will give in quality and quantity, thus 
saving in mold construction. (Please turn to next page, 


Bakelite ivory urea tops are combined with black phenolic 
bases in this duplicate contract bridgeboard set (Fig. 7) 
molded for F. E. Teal, Ltd., by Universal Molding Co. The 
new Rathbun Molding Corp. “‘snapbox"’ for cigarets (Fig. 8) 
and the Detrola Pee Wee radio (Fig. 9) are also Bakelite 


urea. Chicago Molded Products Corp. molded the radio 
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FORMALDEHYDE U. S. P. 


37% by weight—40% by volume 
Full Strength @ | Absolute Uniformity 


In a quality which meets and exceeds the specifications for Reagent : 
Gude. Cabeye—teene tank Gacie teak Con, 


PARAFORMALDEHYDE U. S. P. X. 
A white powder of controlled reactivity 


HEXAMETHYLENAMINE U.S. P. & Technica! 
Powder and Granular 


Write for current product list 












(| HEYDENUHEMICAL CORPORATION 


NEW YORK—50 UNION SQUARE 
j bf CHICAGO BRANCH-180 N. WACKER DRIVE a4 











Factories: Garfield, N. J. Fords, N. J. 
— — 


MASONITE BENALITE 


d 


MASONITE BENALOID 


Offer unusual opportunities to Industrial Users 

















requiring flat sheets of 


Hard — Strong —Water Resistant Material 








Available up to 1” in thickness 








Facts concerning these materials may be obtained 
without obligation by addressing inquiries to— 


Benaloid Division MASONITE CORPORATION 


111 W. Washington St. Chicago, Ill. 
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This year has seen a tremendous growth in the use of 
urea resins for laminating purposes. Great quantities of 
this material were used in the form of flat translucent 
sheets at the New York World's Fair for lighting pur- 
poses. This translucent laminated plastic has found 
applications for Fair lighting, railroad car lighting, 
illuminated signs, theatre marquees, and road signs. 
The opaque laminated sections, that is, sections having 
surface laminates of urea, are being used for refrigerator 
doors, for furniture, and for store fronts. Several fabri- 
cators have perfected a method of molding these lami- 
nated sections which indicates a more widespread use. 

The textile application of ureas and their uses as ad- 
hesives have increased tremendously in volume and di- 
versity of application. 


Forms available: 

Resins in solution for laminating. 

Resin in solution for textile treatment. 

Adhesives, a heat-setting solution. 

Cold-setting cement (solid and liquid components ). 
Molding powder or granule. 


Typical applications: Molding materials: 


Closures Buttons 
Display boxes Lighting reflectors 
Housings Tableware 


Electrical wiring devices 


Typical applications: Resins: 


Translucent and opaque laminated sections in color. 
Adhesives. 

Baking enamels in any color. 

Textile finishes. 


Outstanding properties of polymerized resin: 


Unlimited translucent or opaque colors. 
Odorless and tasteless. 

Rigid, shatterproof, hard surface. 
Thermosetting. 

Excellent light diffuser. 

Very lightweight. 


Trade names: 
Bakelite Urea, Beetle, Plaskon. 


Lighting reflectors gain much through the use of urea. They 
are lightweight, less fragile than opel gless, save breakage in 
handling, save shipping costs, and wall thicknesses can be defi- 
nitely controlled to promote maximum efficiency. Mitchell-Vance 
designed Fig. 10 of Beetle. Mack Molding Co. did the mold- 
ing. The new small size “Mum" boxes (Fig. 11) have a Beetle 


base. This material is quite generally used in the cosmetic field 
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HERCULES NITROCELLULOSE * HERCULES CELLULOSE ACETATE © HERCULES ETHYL CELLULOSE 
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One of the greatest advancements of this plastic age is represented in the new safety glass with interlayer of vinyl acetal. Fig. 1 
demonstrates the “‘stretchability” of Butecite, a du Pont material, while Fig. 2 shows how shattered giass adheres to similar 


material, made by Monsanto, so it can be rolled up like a rug. 


Both materials are used in the manufacture of safety glass 


VINYL ACETAL RESINS 


by A. F. RANDOLPH* 





THE POLYVINYL ACETALS ARE A FAMILY OF 
resins made, on a commercial scale, from polyvinyl ace- 
tate by the successive or combined steps of hydrolysis 
and condensation with aldehydes. 


Chemistry of formation 


Vinyl acetate, a colorless, mobile and somewhat 
volatile liquid, is polymerized, usually by the applica- 
tion of heat in the presence of a suitable catalyst, such as 
benzoy! peroxide, to yield polyvinyl! acetate: 


CH=CH, —— . . -_CH—CH,—CH—CH,—...... 


| | | 


OCOCH; OCOCH; OCOCH; 


The hydrolysis of polyvinyl acetate, carried out in a 
suitable liquid vehicle, under the influence of acid or 
alkali, results in a splitting off of the acetyl groups as 
acetic acid, leaving hydroxy! groups, to yield polyviny! 
alcohol :! 


.. . —CH—CH,—CH—CH,—....-——> 
OCOCH;,; OCOCH; 
.. . —~CH-—-CH,—CH—CH,—... 
| | 
OH OH 


Polyvinyl alcohol is now caused to react with an alde- 
hyde, under the influence of heat and a suitable catalyst, 
such as sulphuric or hydrochloric acid, and one molecule 
of the aldehyde condenses with a pair of hydroxyls to 


~ , E. L. du Pont de Nemours & Co., Inc. 
May Bont Be eee co, 1045 C1938). 
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yield a typical acetal structure. Thus a condensation of 
polyvinyl alcohol with butyraldehyde results in a poly- 
vinyl butyral: 


... —CH—CH,—CH—CH,—.... 


| 


O—CH—O 


C3H; 


Analogously, the use of formaldehyde or acetaldehyde 
results in the corresponding formal or acetal: 


...—CH—CH,—_CH—CH,—..... 
O—CH——O 


H 
..» —CH—CH,;—CH—CH,—.... 


O—CH——O 


CH; 


The reactions of hydrolysis and condensation may be 
conducted either as separate operations or together in 
the same reaction batch. 

The resin is finally recovered as a precipitate, which is 
purified, stabilized and dried. 

In commercial production, neither the hydrolysis nor 
the condensation is carried to completion because it has 
been found advantageous to have present in the final 
resin some acetyl and hydroxyl groups, as well as the 
acetal groups. (Please turn to page 180) 





Derendable-Uniform 


FORMALDEHYDE 


Water White, Full 
Strength, U.S. P. Low 
in Acid Low Metal 
Content. 


ss 


PARAFORMALDEHYDE 


95% Minimum Strength 
Powdered or Granular. 


| lox 


GENERAL DYESTUFF 
CORPORATION 


435 HUDSON STREET, NEW YORK, ? 


The R. @ H. Chemicals Department 


E. 1. DU PONT DE NEMOURS @ CO.(INC.) . 
Wilmington eriewris. 
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Resistant to Weather 


Edge-lighted outdoor sign fabricated of 
Plexiglas for the General Motors Cor- 
poration by the Isbet Electric Sign 
Service Corporation, New York. 


Strong, Hard and Light 


Plexiglas, formed to specification, met 
the rigid requirements set by designers 


of the Consolidated “Flying Boat”. 


Shaped to graceful 
curves simply by 
heating, Plexiglas 
was used by Dave 
Swedlow, Hollywood, 
California, for this 
unbreakable salad 
bowl. 











Plexiglas* is available in clea} Cry 
and colored sheets of a num} ber 
ber of sizes and thicknesses pov 
and in pieces cut and formed suit 


to specification. 


ROHM & 
222 Wes 
PHILADE 





> 





clea Crystalite* is available in anum- 
1um) ber of transparent molding 
sse} powders, colorless and colored, 


med suitable for compression or 


injection molding. 


- 
*Trade Mark Reg. U. S. Pat. Off. 


§ HAAS COMPANY, INC. 


Square 
PENNSYLVANIA 


Washington 


PHIA 











CRYSTAL 


iClear | A 





Clearer than Glass 


For a permanently transparent cover to 
its relay box, General Electric's Pitts- 
field, Mass., plant used Crystalite. 


Sparkle like Crystal 


Carved like wood, Plexiglas can also 
be machined, drilled, threaded and 
polished like any soft metal. 





A brilliant new cosmetic con- 
tainer for Kathleen Mary 
Quinlan, Inc., New York, 
molded in Crystalite by The 
Thomas Mason Company, 
Inc., Stamford, Conn. 












General characteristics 


The properties of a polyvinyl acetal resin are governed 
by (a) the size of its molecule, which is conveniently ex- 
pressed in terms of the viscosity of a solution of the resin 
in standard concentration in a standard solvent at stand- 
ard temperature, and which is largely a function of the 
molecular size of the polyvinyl! acetate from which it has 
been made, (b) the choice of the aldehyde used, and (c) 
the percentages of polyvinyl acetate and of polyvinyl] 
alcohol retained. A knowledge of the effects of these 
factors on the properties of the resin, ¢.g., upon its resis- 
tance to water, its softening temperature, its compati- 
bility with plasticizers, and its solubility in volatile sol- 
vents, makes possible the manufacture of a resin of the 
desired properties through control of the degree of poly- 
merization effected in the first reaction, the extent of 
hydrolysis effected in the second, and the degree of com- 
pleteness of condensation with aldehyde effected in the 
third reaction. 

From among the large variety of possible resins of this 
family, a few of rather well-defined types have become 
known as having combinations of properties most suit- 
able for certain specific uses. 

In the manufacture of safety glass interlayer, the resin 
ordinarily used is a polyvinyl butyral containing a very 
small percentage of polyvinyl acetate and a moderate 


Jim Mandy, the man with the iron head, unsuccessfully tries 
to butt his head through a piece of the new Duplate safety 
glass. (Photo, courtesy Pittsburgh Plate Glass Company) 
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percentage of polyvinyl alcohol. The optimum type for 
this purpose has become quite definitely established, and 
resins which deviate more than a very little from the 
established standards of viscosity and composition are 
found unacceptable. 

Of the various resins which can be made by condensa- 
tion with acetaldehyde, several have been found par- 
ticularly acceptable for molding by compression or by 
injection. The molding temperatures are in the ranges 
100 to 130 deg. C and 170 to 190 deg. C, respectively. 
Such properties as softening temperature, impact strength 
and water absorption are influenced by the viscosity and 
constitution of the resin. These resins, like the buryrals, 
contain residual acety! and hydroxy! groups.’ 

Of the resins made by condensation with formalde- 
hyde, one of high formal content has received favorable 
notice as the basis for an insulating enamel for wire. 
This resin has a high softening temperature, requires a 
relatively high temperature for compression molding, 
and is not suitable for injection molding, but others of 
this group can be molded by injection.* 

For uses now in course of development there will be 
required resins of types different from those now in com- 
mercial production. 


Developments during 1939 


Of chief interest is the considerable extension of the 
use of vinyl butyral resins in safety glass. 


Forms available 
Interlayer sheeting of polyvinyl butyral for safety 
glass, made in continuous !engths and sold in rolls. 
Molding compounds. 


Methods of fabrication 


Manufacture of safety glass: Interlayer sheeting is 
bonded between sheets of glass by application of heat 
and pressure, without or with the use of an intermediate 
adhesive. 

Molding by compression and by injection. 


Typical applications 


Safety glass. 


Outstanding properties 

The superiority of resins of this class for safety glass 
interlayer results from their toughness, adhesiveness, in- 
sensitivity to moisture, stability toward light and heat, 
and, in particular, from the fact that, when compounded 
with certain plasticizers in proper proportion, they are 
tough and yielding at ordinary temperatures and retain 
this toughness, as well as their adhesiveness, to an un- 
precedented degree at both winter and summer tem- 
peratures and in humid or dry climates. 


Trade names 


Alvar (acetal), Butacite (butyral), Butvar (butyral), 
Formvar (formal), Vinylite X (butyral). 





® Information communicated by Shawinigan Products Corp 





























MINED IN U.S.A 





For your molded products that require 
extraordinary 


... alkali resistance 
.... heat resistance up to 475 degrees 
.... Shock and impact resistance 
.... high friction resistance 


....+ Moisture resistance 
A grade for every need 
VERMONT ASBESTOS MINES 


Division of The RUBEROID Co 


HYDE PARK, VERMONT 


Buffing Plastics 


Through years of experience we have developed a 
complete line of Compositions and Buffs for various 
finishing operations on plastics. Our cutting down 
and coloring compositions eliminate “dragging,” or 
relgeleMMaslela 4-Mmels Maile) (el-1+ MEd tlade Compounds have 
voltae laligeleltia:le Mle Mi slacleltiacMs ME slaliliclsimeitlai-la-M lth iia- 
with a minimum of effort, and glazing on the sur- 
face of buff faces has been eliminated 

The twenty-two page booklet shown’ here fully 
describes a wide variety of Buffs and Compositions 
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\. MINNESOTA MINING & MFG. CO. 


; Saint Paul Minnesota 
+ 
| The Desire The Ability 
: 4 To Serve 


a 








MINNESOTA MINING & MFG. CO. 
Saint Paul, Minnesota Dept. MP 1039 


Gentlemen: I would like further information re- 
garding the 3-M Method of finishing plastics. 


OCTOBER 1939 181 








VINYL ESTER RESINS 


by G. C. MILLER* 





THE STEADILY INCREASING POPULARITY AND 
expanding volume of vinyl] resins in diversified industrial 
applications constitutes ample evidence of the versatility 
and many desirable properties of this group of resins. 
Although vinyl polymers have been known for years in 
the laboratory, it is only within the past few years that 
several of these resins have been made available to 
industry at a cost that would permit of their use for any 
but a comparatively few specialized uses. 

This article does not attempt to cover all resins that 
include a vinyl radical, but is confined to a brief descrip- 
tion of the properties, fabrication and uses of a few such 
materials that are at the present moment the most im- 
portant commercially. 


Chemistry of their formation 
Vinyl acetate is a clear liquid, boiling at 73; deg. C., of 
the following structure: 
CH = CH, 
JOCHs 


The monomeric material is polymerized to form a linear 


chain, a portion of which may be shown as follows: 
CH-———CHy CH —~CH,—-CH——-CH;-— 
| | 


| ' 
OCOCH, OCOCH, OCOCH, 
Vinyl chloride is a gas at room temperature and atmos- 
pheric pressure, boiling at —14 deg. C., with the follow- 
ing structure: 

'e = CH, 


Cl 
This monomeric material also polymerizes to form a 
linear chain: 
—CH-—CH,;—CH—CH;—CH—CH,; 
wl Cl Cl 





* Carbide and Carbon Chemicals Corp. 
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Vinyl chloride-viny! acetate copolymer is a result of the 
polymerization of mixtures of the two materials. Theo- 
retically, under proper conditions of polymerization, the 
two materials react with themselves and with each other 
at the double bond to form a conjoint polymer; with a 
structure as follows: 


<CH—CH,—-CH—CH,—CH—CH,;—CH—CH; CH—CH; 


| 
Cl Cl OCOCH; Cl Cl 
The vinyl chloride-viny] acetate ratio may be varied over 
a wide range in the manufacture of various grades of 
copolymer resin for specific applications. 


General characteristics 

Polyvinyl acetate is a thermoplastic, odorless, tasteless, 
non-toxic, slow-burning, lightweight, colorless material, 
with reasonably low water absorption. It is soluble in 
ketones, esters, chlorinated hydrocarbons, aromatic 
hydrocarbons and alcohol. It is insoluble in water, 
aliphatic hydrocarbons, fats, and waxes. It is com- 
patible with nitrocellulose and to a lesser degree with 
shellac, dammar, rosin and ester gum. Where required, 
“Flexol’’ plasticizer 3GH and certain of the phthalates, 
glycollates and phosphates may be used as plasticizers. 
The resin is produced in a ragige of viscosities, its plas- 
ticity and solubility decreasing as viscosity, or polymer 
chain length increases. Due to its excellent aging 
qualities, its lack of odor, taste, or color, and its very 
good adhesive properties, this resin is widely used as an 
adhesive in food cartons and drinking cups, and for 
laminating cellophane and cellulose acetate. Its high 
gloss and zero acid number make it ideal for metallic 
lacquers and inks. Mixed with fillers, its low shrinkage 
makes it well suited for moldings of intricate design and 
for plastic wood. 

Polyvinyl chloride is a thermoplastic resin, odorless, 
tasteless, non-toxic, non-burning and clear, with ex- 
cellent chemical resistance and very low water absorp- 
tion. It is not readily soluble at room temperature, 


Eveready dry cell labels (Fig. 1) are 
protected by an overlay of Vinylite. 
The blue metal cap fs corrosion- 
proofed with the same material. 
Shoe lace tips (Fig. 2) molded of 
Vinylite may be made in any color 
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Long-playing phonograph records (Fig. 3) of Vinylite resin, 
because of their low noise level, are used for many radio trans- 
criptions. Floor tiles (Fig. 4) in a variety of color effects, are 


made of Vinylite because they are acid and alkali-proof 


but may be dissolved at somewhat higher temperatures 
in dioxan, mesityl oxide, and chlorinated hydrocarbons. 
Examples of plasticizers are: tricresyl phosphate, di- 
butyoxy ethyl phthalate, triglycol dihexoate, and di- 
butyl phthalate. The resin is incompatible with most 
other resinous materials, and due to its comparatively 
high softening point it is plasticized for most uses. 

The chemical resistance, freedom from oxidation, low 
water absorption, good electrical properties, and tough- 
ness of polyviny! chloride have resulted in wide usage of 
this material for extruded wire coverings, flexible tub- 
ings, gasket material, and many other uses that require 
a material that must not fail under extremely severe 
corrosive conditions. ‘ 

Vinyl chloride—vinyl acetate copolymer is a thermoplastic 
resin of great versatility, combining the best properties of 
polyvinyl chloride and polyvinyl acetate into a single 
material. It is odorless, tasteless, non-toxic, non- 
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flammable, non-warping, non-shrinkigg, tough and has 
excellent water and chemical resistance and electrical 
properties. This material is produced in a variety of 
molecular weights for varied applications, the plasticity 
and solubility decreasing, and toughness increasing as 
molecular weight is increased. Solvents are ketones, 
chlorinated hydrocarbons, esters and polyethers, al- 
though ketones are preferable as the active solvent. 
Coal-tar solvents swell the resin and may be used as 
diluents. Plasticizers for the copolymer are essentially 
the same as mentioned above for the vinyl acetate res- 
ins. The many excellent properties of this resin are 
rapidly increasing its use and constantly broadening its 


field of application. 


Developments during 1939 

Polyvinyl acetate between latex-impregnated paper and 
nitrocellulose overcoat in the manufacture of artificial 
leather prevents any effect of the latex on the nitro- 
cellulose and vice versa. 

Used as the adhesive for laminating ceilulose acetate 


to paper, polyvinyl acetate gives the cellulose acetate } 


film greater depth and the appearance of better gloss. 

Polyviny! acetate is the chief componemt of a new ad- 
hesive for securing liner disks to cork backing in crown 
caps for beverage bottles. It is effective in smaller 
quantities per unit area than gutta percha and is not sub- 
ject to deterioration. 

A modified polyvinyl acetate is being used for metal 
lamination in the manufacture of small motors. 

Polyvinyl chloride solutions are being used to impreg- 
nate fabric for the wrapping of underground pipe lines: 
that are subject to highly corrosive soil conditions. 
Silk impregnated with solutions of this resin is| being/ 
used for raincoats, tobacco pouches, and the “like! 
Plasticized material in sheet form is now being used for 
chemically resistant tank linings, printing blankets, 
and power transmission belts. The toughness, lack of 
taste or odor, and high resistance of this material to 
corrosive agents, water, oil, and grease make it well 
suited for the above new applications. 

Vinyl chloride—vinyl acetate copolymers are now being 
used in quantity for molding by the injection process, 
and are supplied in clear and a wide range of colors. 
The chemical and water resistance, bright mold finish, 
and non-warping characteristics of this material, are all 
important factors to the users of molded articles. 

Because of its toughness, good electrical properties, 
and resistance to corrosion or deterioration, plasticized 
copolymer resin is being used in increasing quantities for 
extruded cable coatings. 

Calendered films of copolymer resin are becoming pop- 
ular as a thermoplastic adhesive for cloth, and as a 
laminated coating over printed matter, and as material 
for direct sound recording. 

Sheets of this resin are going into many fields, such as 
drawing instruments, radio dials, book bindings, cos- 
metics, and storage batteries, where strength, non- 
warpage, non-shrinkage, and chemical resistance are 
essential in the material used. (Please turn to next page) 
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SPECIALIZED STEARATES 


LINC- CALCIUM. ALUMINUM 


UNIFORMITY + PURITY + FINENESS 


Modern high-speed molding as well as intri- 
cate mold designs have created the need for 
internal lubrication of the molding material 
and the mold itself. 


Metasap Metallic Soaps solve both of these 
problems—and in addition supply a desirable 
plasticizing effect. 


METASAP CHEMICAL CO. 
HARRISON, N. J. 


CHICAGO CEDARTOWN, GA. 
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DON'T MOLD 


—until you check costs 
with this economical method! 


If it's round and small, make it on an automatic 
screw machine from Ameroid Rods—and 
save expensive mold charges. Ameroid is 
easily turned, threaded, drilled and polished 
Non-inflammable 


Ameroid Casein Plastic Round Rods are avail- 

able from stock in a large range of plain colors 

also Black and White. Ground to desired 

diameter from 4" to 34”, inclusive, and as 
le 

small as ye” to order 


lf you are not equipped to turn the parts, 
experienced fabricators will do it economically. 
Write for samples of radio parts, knobs, bush- 
ings, fishing reel handles, etc., made on screw 
machines with Ameroid Round Rods 


AMERICAN PLASTICS CORP. 


50 Union Square New York City 
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Casein Plastic of Lasting Beauty 





PURE COTTON FLOCKS 


Increase Plastics Strength 
and 
Lessen Moisture Absorption 









\f you are seeking tougher, stronger— 
and better looking—moldings, specify 


cotton flocks in place of cheaper 











fillers. And for your flocks, be sure 
to inquire of RAYON PROCESSING 


CO. Yow will assure yourself of 






clean, long fibres of uniform quality. 





THE RAYON PROCESSING CO. 


Central Falls Rhode Island 
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Forms available 


Polyviny! acetate—Granular powder and solutions. 

Polyviny! chloride—Granular powder, plasticized sheets, 
extruded tubes, and special shapes. 

Vinyl chloride-vinyl acetate copolymer—Granular pow- 
der, calendered film, coated paper, sheets up to 21'/; 
in. X §1'/, in. area with polished or matte surface, 
rods, tubes, special extruded sections. 


Methods of fabrication 


Polyvinyl acetate—For adhesive purposes, this resin 
may be applied from solution or as hot melt. As a 
filled molding material it is molded in steel or special 
alloy molds, with pressures from 1000 to 2000 Ibs. per 
sy. in. and temperatures from 225 deg. F. to 275 deg. F. 
Castings should be cooled under full pressure to appoxi- 
mately go deg. F. 

Polyvinyl chloride—With plasticizer, this resin may be 
milled, calendered or extruded with standard equipment 
and conditions used in processing rubber. Standard 


Plastic bindings are increasing in general use and 
Fig. 5 shows 3 steps in the procedure with Vinylite 
binding. The stamped sheet, the blank shaped to fit, 
and the binder complete. Cabinet lacquers (Fig. 6) 
are permanently stainless when made with vinyl ester resins 
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molds for molding thermoplastics may be used for form- 
ing. Pressures and temperatures used will be dependent 
on the amount of plasticizer, but in general 1000 to 
2000 Ibs. per sq. in. of casting cross-section area, and 
temperatures of 225 to 275 deg. F. will be satisfactory. 
| Vinyl chloride-vinyl acetate copolymer—This resin may be 
milled, calendered, or extruded with standard rubber 
processing equipment. Compression molded in steel 
molds at pressures of 1200 to 2000 Ibs. per sq. in. cross- 
section area of casting, and temperatures of 250 deg. F. 
to 290 deg. F. Must be cooled under full molding pres- 
sure to about go deg. F. to 100 deg. F. Is injection moked 
at 280 deg. F. to 300 deg. F. and pressures of 15,000 to 
22,000 Ibs. per sq. in. The resin is also applied from solu- 
tion to metal, paper, or cloth. 


Typical applications 


Polyvinyl acetate 

Adhesives Inks 

Molding compound (with Plastic wood 
fillers) Metallic paints 


Impregnated tape 
Coated fabrics 

Tank linings 

Power transmission belts 


Polyvinyl chloride 
Cable coverings 
Extruded tubes 

Molded articles 


Vinyl chloride-vinyl 

acetate copolymer Films 
Metal coatings Sheets 
Cement coatings Floor tile 
Wallboard coatings Plastic bindings 
Coated paper Storage batteries 
Sound records Radio parts 
Plating tanks Pen parts 
Cable coverings Combs 


Outstanding properties 


Polyvinyl acetate 


Clarity Zero acid number 
Adhesiveness Tasteless 
Non-toxic Odorless 
Polyvinyl chloride 

Water resistance Non-toxic 
Chemical resistance Odorless 
Toughness Tasteless 


Vinyl chloride-vinyl acetate co- Water resistance 


polymer Chemical resistance 
Non-warping Non-toxic 
Non-shrinking Colorability 
Toughness Odorless 
Trade names 
Polyvinyl acetate Vinlyite A Gelva 
Polyvinyl chloride Vinylite Q 


Plasticized polyvinyl chloride Koroseal 
Vinyl chloride-vinyl acetate Vinylite V 
copolymer 








ns 2 So Wiatins ela Sal 























Pages 187 to 294 


MOLDING AND 
FABRICATING 


METALS FOR MOLDS—188 
DESIGN OF MOLDS—192 
PREFORMING—218 
COMPRESSION MOLDING—224 
INJECTION MOLDING—232 
TRANSFER MOLDING—240 
RESIN BOARDS AND BLANKS—246 
ASSEMBLY DEVICES—252 
APPLIED DECORATION—260 
CASTING PHENOLIC RESINS—268 
MACHINING CAST RESINS—274 
FABRICATING PYROX YLIN—286 


OCTOBER 1939 








187 





This six cavity mold in operation at Chicago Molded Products Corp., was pro- 
duced by hobbing the cavities and then machining them to final finished form 


METALS FOR MOLDS 


by EDWARD F. BACHNER* 


GOOD DESIGN IS AN ESSENTIAL FEATURE IN 
the making of a mold, but is of no greater importance 
than the selection of the right steels and their proper 
heat treatments. The first requisite of any steel for 
plastic molds is cleanliness and the best method of mak- 
ing clean steel is the electric furnace process. Such 
steels are known as cold melt electric furnace steels and 
are exceptionally clean and free from internal defects. 

Clean steel is insurance against loss of time and money 
spent in machining a mold only to run into internal dirt 
or inclusions. Moreover, clean steels lend themselves 
more readily to the flawless highly polished surfaces so 
necessary in the plastic molding industry. Highly 
polished surfaces produce cleaner, better molded parts, 
cut time and expense in ejecting the piece from the 
mold and eliminate finishing operations. 


* Chicago Molded Products Corp. 
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First group 

Steels for plastic molds can be classified into three 
groups. The first group is known as Cold Hobbing 
Steels of which there are two types. 

Type A is the low carbon steel, preferred by some 
users because of its excellent cold hobbing properties. 
It is furnished to a Brinell hardness of go to 100 
maximum. It is impossible to secure a very high core 
hardness in this type of steel but its wear resistance is 
quite satisfactory when the surface hardness is increased 
by heat treatment. A typical analysis of these low 
carbon steels is as follows: 


Carbon Manganese Phosphorus Sulphur Silicon 


04 15 low low 10 


The treatment of these steels after the cold hobbing 
operation is the standard carburizing cycle of 1650 deg. 














a 


<S* omy 


F. for sufficient length of time to obtain the desired case 
depth, quench in oil from the carburizing temperature 
and temper art 350 deg. F. for sufficient time to relieve 
the hardening strains. If it is necessary to anneal be- 
tween the hobbing operations, the annealing temperature 
should be 1200 deg. F. to 1250 deg. F. 

Type B is the alloy type of cold hobbing steel. These 
steels are similar to Type A except that various alloys 
have been added to increase roughness and resistance to 
upsetting. They do not of course lend themselves as 
readily to cold hobbing as do the low carbon Type A 
steels but are all excellent for simple and shallow hob- 
bing. Those which were developed especially fer cold 
hobbed molds for the plastics industry will give excep- 
tional service even on rather large sections after suitable 
heat treatment. These Type B steels are supplied fully 
annealed to hardnesses ranging from 120 Brinell to 180 
Brinell. 


Typical analyses of Type B steels are as follows: 


Carbon Manganese Nickel Chromium Silicon 
.10-.20 30-.60 1.00-1.§0 45-.75 0.00 
.10-.20 30-. 60 3 .2$-3 . 75 I.2§-1.75 0.00 
.10 45 1.25 65 25 


Type B steels must be hardened by some type of car- 
burizing treatment. The carburizing can be done by 
the use of solid compounds, or gas (natural or artificial), 


or by liquid compounds. The carburizing is done at a 
temperature of 1600 deg. F. to 1700 deg. F. for sufficient 
time to produce the desired depth of case. The case on 
higher carbon content alloy steels varies from ‘/sq in. 
to */32 in., depending on the size, cross section and appli- 
cation of the mold. After carburizing, the mold should 
be allowed to cool slowly and when cold should be re- 
heated to a temperature of 1425 deg. F. to 1475 deg. F. 
and quenched in oil so that maximum hardness is ob- 
tained with minimum distortion. 

Both the carburizing and reheating processes must be 
conducted so as to produce a minimum of scale as the 
mold is polished after heat treatment. There is not so 
much danger of scaling during the carburizing process 
as the mold is protected from oxidation by the carburiz- 
ing gases. The reheating process should be conducted 
in controlled atmosphere furnaces and the mold should 
be packed in a container or heated in a molten sale bath 
so there is no possibility of air coming in contact with 
the surface of the hot metal. 

Quenching should be done by such methods as agitat- 
ing the quenching medium, flush quenching of the 
cavity or other proper quenching technique that will 
eliminate soft spots and minimize any distortion. 

After quenching, the mold should be tempered for 
several hours at temperature of 350 deg. F. to 550 deg. F 
Most molds made of these types of materials are used at 
a hardness of 55 to 60 Rockwell. (Please turn to next page) 


Cavities and plungers of the die shown below were machined to shape from solid steel 


blocks. In the center of the photograph, at the left, is one of the molded parts and beside 


it at right, is the finished product. (Courtesy Chicago Molded Products Corporation) 
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Chrome tungsten vanadium tool steel, is considered one of the 
best types for producing hobs. A chunk of steel machined 
to shape, heated, allowed to cool slowly; then reheated and 
cooled again, becomes a hard, tough hob requiring only final pol- 
ishing. Such a hob is shown above together with the plastic 
molded part. (Courtesy Chicago Molded Products Corporation) 


Second group 


To the second group belong the steels used for molds 
not adaptable to the hobbing process—the larger molds 
which have to be forged and machined to shape. These 
steels, too, must be clean in structure, free from dirt and 
inclusions so that after machining costs have been put in, 
defects will not appear. It is expensive to scrap a 
partly or nearly finished mold due to defects or dirt in- 
herent in the steel. 

In this group are two types of steel. Type C is the 
S.A.E. 3120 chrome nickel steel and Type D is the S.A.E. 
nickel molybdenum steel. Both have been used ex- 
tensively and are case hardening steels which require a 
fairly heavy case in order to insure stability of surface. 
Where large surfaces on the molded parts are to be held 
to close tolerances these steels do not always lend them- 
selves successfully because of the inability of the core to 
withstand the pressures used in molding the larger pieces. 
In addition to this, the necessity of putting on a heavy 
case and the consequent long period of carburizing heat 
develops considerable distortion, adding additional ex- 
pense to the final operation of fitting and polishing the 
plunger and cavity. 
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For the past two years we have used considerable cold 
melt electric steel of medium carbon with a combination 
of alloys of chrome, silicon, manganese and molybdenum. 
This type of steel has good machining qualities, changes 
very little mass shape in heat treatment and can be given 
a high polish. This steel is supplied at a Brinell hard- 
ness slightly under 200 and while somewhat tougher to 
machine than the lower carbon chrome nickel and nickel 
molybdenum types we find that with proper heat treat- 
ment it gives a very hard case and a high core hardness. 
Because of its ability to produce a high core hardness it is 
mot necessary to give as heavy a case as required with the 
lower carbon steels. 

It requires a case hardening treatment of 8 to 12 hrs. 
at 1600 deg. to 1650 deg. F. When the higher tempera- 
ture is used it should be cooled to 155¢ deg. F. and 
quenched in oil. The draw is usually 400 deg. to 600 
deg. F. depending upon the hardness of case desired. 

This steel also lends itself satisfactorily to the liquid 
(cyanide) heat treatment. Where intricate, tricky sec- 
tions are required in plungers and cavities, this steel can 
be treated in the following manner: Preheat at 1000 
deg. to 1100 deg. F., after the piece has been thoroughly 
soaked, remove to a cyanide bath at between 1350 deg. 
to 1400 deg. F., raise temperature gradually to 1550 deg. 
F. and hold at this temperature for not less than two 
hours, depending on its size, to assure a good cyanide 
case. Quench in oil, and the Rockwell “‘C’’ hardness 
will be between 59 and 62, and after a 3 hr. draw at 
6500 deg. F. the Rockwell “‘C’’ hardness will be 55. 
This makes a good wearing mold due to the refinement 
of the core which gives this slight case a strong backing 
and also resistance to the heavy pressure exerted in the 
molding process. 


Third group 

The third group covers the steels most generally used in 
the making of hobs. 

We have found that a chrome tungsten vanadium tool 
steel is best suited for hobs, a typical analysis of which is 
as follows: 


Carbon Chromium Tungsten Vanadium 


45 1.25 2.75 25 


When the hob has been machined to shape it should be 
placed in an electric furnace and heated to a temperature 
of 800 deg. F. This comparatively low temperature dis- 
tributes the heat uniformly throughout the piece and 
helps to eliminate possible distortion or cracking. After 
this preparatory step the temperature is raised to 1600 
deg. F. and the hob is then quenched in soluble oil 
after which it is allowed to cool slowly. This gives the 
hob hardness but leaves it more or less brittle and so it 
should be drawn by reheating to 300 deg. F. and then 
allowed to cool. 

This will give a hard, tough hob which requires only 
careful polishing. For the first polish use fine emery 
cloth; for the final finish use most any of the various 
polishing compounds with plenty of hand rubbing. 
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Fig. 1. 


Flash Moid 


DESIGN OF MOLDS 


by L. $. GLEASON* 





IN THE MANUFACTURE OF PLASTICS IT IS NEC- 
essary in most cases to design and build a mold before 
molded parts can be produced. It is, therefore, of the 
greatest importance when designing a mold, that most 
careful consideration be given to all the subsequent 
manufacturing operations by the mold designer. The 
difference between a carefully designed mold and a 
poorly designed mold is often the difference between 
profit and loss to the producer of the molded parts, or 
it can meaa a satisfied or a dissatisfied customer. 

Mold designers should be men with a thorough work- 
ing knowledge of the methods and equipment used in the 
manufacture of the molds. They should also have a 
thorough knowledge of the methods and equipment 
used in pressing, finishing, and in any other operation 
which it is necessary to perform to produce a molded 
part satisfactory to the customer. The mold designer 
must always realize that it is not enough to just design a 
mold to produce molded parts, but that these parts must 
be produced of a quality and at a price satisfactory to the 
customer. Further, the cost must be low enough to 
allow the molder a reasonable return on his investment. 

There are four general types of molds, known as: 
flash mold (Fig. 1), landed plunger mold (Fig. 2), 
loading plate mold (Fig. 3), and straight plunger mold 





* Piestics Dept., General Electric Co. 
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(Fig. 4). A fifth type, known as a sub-cavity type mold 
(Fig. 5), is not commonly used due to excessive waste of 
material in the molding operation. These various types 
of molds may be built as hand molds or semi-automatic 
molds, according to the production requirements, or to 
fic into the press equipment of the individual molder 
who is to manufacture the parts. These mold types may 
also include wedges, pull pins, threaded pins for internal 
threads, threaded rings for external threads, spring box 
arrangement for inserts, stripper plates, and _ inter- 
changeable sections. Following is a brief description of 
each of the first four mold types mentioned. 

Flash mold.—A flash mold as shown in Fig. I is the 
simplest type mold to design and build. It consists of a 
(1) top plate, (2) top retainer steam shoe, (3) plunger, 
(4) bottom retainer, (5) steam shoe, (6) parallels, (7) 
knockout bar, (8) pin retainer plate, (9) bottom plate, 
(10) knockout pins, (11) mold pins, (12) guide pins, 
(13) guide pin bushings, (14) pipe plugs, (15) screws, 
(16) support pins, and (17) safety pins. In designing a 
flash mold, care should be taken to see that the top and 
bottom plates are thick enough and are fastened securely 
to the steam retainer plate and parallels to withstand the 
pull exerted when the press is opened. This pull is 
caused by the material flowing under pressure up the side 
walls of the cavity and around the plunger, and solidi- 
fying under the heat and pressure. Guide pins and guide 

















You are the 


LEADER 


For plastic moldings that lead in sales—at a profit—you'll 
very often find the answer in the fact that they ar« 


DESIGNED AND MOLDED BY STOKES 


Our 42 years of specialized experience in molding, to- 
gether with the many ‘‘success stories’’ of items made 
wholly or in part of Stokes Plastics cannot be overlooked 
in the selection of a molder to do your job 


If yours is a problem that requires smart styling, eco 


nomical production and service that is out of the ordinary 
make it a point to get in touch with Stokes. 


] An entirely new idea in razors designed by Jacques 
Marshal! Associates Engineered and produced by 
Stokes . . . Marketed and sold by Cooper and Cooper 








This sanitary paper cup holder molded by Stokes for 
the Herz Cup Co. is a high finish molding with special 
hard paint inlay. 


A leader in radio styling, this new Fada two color 
cabinet with novel grill treatment was designed by 
Frederick E. Greene of Stokes designing staff. 


Send for folder ‘Versatility in Molded Plastics”’ 
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COLDSPOT REFRIGERATOR 











PATENTED 


CUT COSTS 
YOUR PLASTIC 


SPEED NUTS are used by leading 
manufacturers in all important in- 
dustries, 


to—put an end to loosening from 
vibration. 


to—let 3 part take the place of 
two (one Speed Nut replaces 
both ym nut and lock 
washer) and cut costs in half. 


to—replace threaded inserts with 
integrally molded plastic studs. 


to—give a firmer grip to bolts, 
screws, rivets and plastic studs. 


to—reduce weight of material han- 
dled and lower weight of 
finished product. 


ar breakage in the assem- 
of porcelain and plastic 





eens checking and crazing 
in heating and cooling of 
porcelain enameled products 
such as stoves and ranges. 


to—fasten parts together in corners 
and crevices that are unap- 
proachable with conventional 
assembly parts. 


to—cut average net assembly costs 
in half and at the same time 
improve the entire assembly— 
making it a better finished 
product. 


SPEED NUTS are manufactured from high car- 
bon spring steel and heat treated to provide 
positive holding power for the life of the 
product. Allso available in phospor bronze 
and stainless steel. Over ae oper and sizes 

machine screws, stove bolts, metal screws, 
metal rivets and nd plestic studs. Write for samples 
today stating sizes desired and nature of appli- 
cation. Or mention which types shown here 
interest you the most. 


AND IMPROVE 
ASSEMBLIES 


Leading manufacturers of radios 


and refrigerators use SPEED CLIPS 
for knob-to-shaft assemblies. 


because—Speed Clips hold knob 
to shaft forever tight with 
firm spring tension, elimi- 
nating cold-ow of 
thermoplastics. 


because—Speed Clips eliminate die 
cast inserts and their at- 


tendant costs. 
._ AND R. C. A. RADIOS 






because—less plastic material is re- ——— lo ee 
quired with a smaller and CORES ganas Samet | 


slotted hub shell. 


because—a “D” shaped shaft end 
in a “D” shaped knob 
hub is simple, economical 
and a positive lock 
against shaft turning with- 
in hub. 





because—Speed Clips are snapped 
over knob hubs with 
greater speed and ease 
than any other known 
assembly fastening. 


because—Speed Clips cut average 
net assembly cost 50% 
and produce a much 
better assembly at the 
same time. 





SPEED NUT DIVISION 


TINNERMAN STOVE AND RANGE CO. 


2048 Fulton Road Cleveland, Ohio 


IN CANADA, Wallace Barnes Co., Ltd., 
Hamilton, Ontario. 


IN ENGLAND, Simmonds Aerocessories, Ltd., London. 
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pin bushings should be fastened securely and ground to 
tolerances that will allow the minimum of side play and 
yet allow the top and bottom members of the mold to 
slide together freely. Recesses for locating the plunger 
and cavity in the steam retainer shoes should be ma- 
chined to the same size so that the plunger and cavity 
may be ground together, assuring as good a line-up as 
possible when the mold is assembled. Support pads 
should be placed on the bottom steam retainer shoe, at 
the same height as the top of the cavity. Thus, when 
the mold is closed, the pressure will be distributed over a 
greater area than the cut-off area of the cavity itself. 
The designer should carefully check the spread between 
parallels, and if it is too great to withstand the molding 
pressure, suitable support should be provided under the 
bottom steam retainer shoe, either in the form of support 
pins or parallels. These extra supports, should be de- 
signed to withstand the pressure of molding; also, the 
knockout bar should be checked to see that these extra 
openings through it have not weakened it, permitting 
it to bend under the ejecting pressure. Knockout pins 
should be fastened to the bar by means of a pin retainer 
plate. The holes through this pin retainer plate should 
be larger than the body diameter of the knockout pins 
to allow the pins to move as the steam retainer shoe 
expands under heat. Steam lines should be placed 
around the cavity and plunger and also beneath them 
wherever possible. If it is necessary for mold pins to 
enter the plunger in order to keep them straight, due to 
their small diameter, or to maintain them at right angles 
to the bottom of the cavity, a clean-out slot should be 
placed between the top plate and top retainer steam shoe. 
It must be of sufficient depth and width to allow easy 
cleaning of any excess material which may be pushed up 





ahead of the pin in the molding operation. All sections 
of the mold should be securely fastened together with 
screws of a size that will withstand the continual pres- 
sure applied in closing and opening the mold. 

Landed plunger mold.—A \anded plunger mold (Fig. 2) 
is designed the same as a flash mold with the exception 
that the cut-off of the material takes place at a pre- 
determined distance below the top of the cavity. This 
allows for better line-up between the plunger and cavity, 
which is extremely necessary where thin walls are to be 
molded. Due to the plunger entering the cavity outside 
the cutoff, and consequently locking the material in the 
cavity, it is frequently necessary to provide space for 
excess material to flow up the sides of the plunger in 
order that the mold may close and produce a molded 
part within the required dimensions. The designer 
should anticipate this condition whenever possible, but 
if in doubt, this relief should not be specified, but will be 
determined at the time the mold is sampled. If too much 
relief is put on the mold, an excess amount of material 
will be used in making parts, and also it may increase the 
difficulties in making satisfactory parts. 

Loading plate mold.—The design of a loading plate 
mold (Fig. 3) is the same as that of a flash mold, with 
the exception that a loading plate is placed on top of the 
cavity and bottom steam retainer shoe. The object of 
this loading plate is to provide extra space for loading 
material to be molded without having to cut this extra 
depth in the cavity, and also to allow shorter knockout 
pins to be used, as the loading plate is designed to be 
carried on the top half of the mold as the press is opened. 
This is done by letting the loading plate ride on guide 
pins fastened in the top member of the mold. They must 
be long enough to pass through the loading plate and 





Fig. 2. Landed Plunger Mold 


196 - _ MODERN PLASTICS 











IMAGINE.... 


A LIGHTING FIXTURE 

SHADE ... 24 INCHES WIDE 

THAT WEIGHS ONLY 
2 POUNDS 








COMPRESSION MOLDED 
OF TRANSLUCENT BEETLE 
ON OUR 5000-TON PRESS! 





UR advanced equipment plus 21 years of 

plastic molding experience enable us to 
mold products of practically any size and 
shape . . . from a simple half-inch button or 
closure to a large twenty-four inch article such 
as is shown here. 


Our business is to make your business more 
profitable. Call on us to help you originate new 
ideas, as well as for speedy and accurate 
production. 


LIGHTING FIXTURE SHADE MOLDED BY MACK FOR 
SHAPIRO & ARONSON, INC., NEW YORK, N. Y. 
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Fig. 3. Loading Plate Mold 


enter the bottom half of the mold before the loading 
plate comes into contact with the bottom steam retainer 
shoe. The loading plate should be of sufficient length to 
allow rods to be attached to each end for the purpose of 
pushing down, and this downward movement is stopped 
by shoulder screws fastened into the top member of the 
mold. When a loading plate mold is completely open, 
the designer should have allowed sufficient space for the 
operator to work between the bottom of the plunger and 
the top of the loading plate. 

Straight plunger molds.—Straight plunger molds (Fig. 
4) differ from flash molds only in that the plunger enters 
the cavity to a pre-determined depth, completely filling 
the cavity opening so that when full pressure is on, the 
molded material is taking the full load of the press. 
This type of mold makes it very difficult to mold parts 
within close overall tolerances but does give a part of 
greater density than any of the other types. 

Two-ram or angle-press molds.—Two-ram press molds 
are either landed plunger or straight plunger in design, 
with the addition of a moving member fastened to a ram 
that moves at right angles with the top ram of the press. 
The main point to keep in mind m designing a mold for 
the two-ram press is to make the supporting members 
holding the cavities and plungers sufficiently strong, and 
to provide interlocks so that when the side ram is closed, 
the bottom plunger and two side parts are locked into an 
immovable unit. This is extremely important. From 
the time the side ram is closed the mold becomes, in 
action, the same as a landed plunger or straight plunger 
mold. However, there is another difference and that is 
in the knockout arrangement. This is usually accom- 
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plished by removing a sliding tray with the molded part 
on it after the mold is opened. The molded part is then 
removed from the tray by other mechanical means out- 
side the press. When a sliding tray is not required, the 
bottom member slides away from the cavity walls in the 
direction of the side ram until stopped in the unloading 
position by means of stop screws. The molded part is 
then removed by means of a hand ejector. 

Injection molds.—Molds for materials that are used in 
the machines for injection molding require a different 
design technique than molds that use materials of the 
compression type. The mold must be designed to go 
into a rather limited space, since the strain rods on the 
machines are fairly close together. Extremely high 
pressures are developed in these machines and ruggedness 
of construction with maximum support must be kept 
constantly in mind. The location of sprues, size and 
location of gates, must also be given careful considera- 
tion. Where movable side members, slides, and cores are 
used, maximum support and method of controlling 
movements should be thoroughly gone into by the de- 
signer. It is also of considerable advantage, where 
line-up is important, to use interlocks, and these should 
be, whenever possible, an integral part of the mold. 

In the design of a mold of any of the types mentioned, 
the designer should take into consideration the following 
items: 

Number of cavities; Size of press required; Type of 

material to be used; Whether loading into the mold 

will be in preforms or bulk; Loading space required; 

What the shrinkage allowance is for the particular 

material used; Where to put the guide pins and how 















EADERSHIP in your field demands that your standard 
[ of quality be higher than that of your competitors. 
Your sources of supply, therefore, must have the factors 
that measure up to your quality standard. 


It is on this basis that we are thoroughly qualified to 
give you outstanding service in molded plastics. 


Our factory is recognized as one of the most modernly 
equipped plastic molding plants in America, with 126 
presses to handle pieces of any type, size and shape. All 
operations are under one roof. We make our own molds 
and have a Metal Division for producing metal inserts. 


Our organization is staffed by skilled men of extensive 
experience in the plastics industry, working under the 
direction and supervision of engineers expert in the 
planning of efficient and economics! production. 


This insures a product of highest quality, accurate to 
specifications and beautifully finished. Yet our prices are 
attractively low because we are modernly equipped and 
geared to quantity production. 


Send us your blue prints with delivery requirements and let us 
show how we can produce quality plastics and save you money. 
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Fig. 4. Straight Plunger Mold 


many; Where to channel the mold for heating; 
Number, size and location of knockout pins; Are the 
pins that mold the holes of correct diameter for the 
depth of hole to be molded; Are wedges required, and 
how shall they be located in the mold; Are pull pins 
required; Shall the mold be built in sections or in 
one piece; Where shall draft be allowed and how 
much; etc. 

The designer should always keep in mind the ultimate 
cost of the tool but not at the expense of the part which 
is to be produced. 

Number of cavities.—A difference of opinion prevails as 
to the correct number of cavities which may be put into 
a mold, as in Fig. 6, to give the maximum efficiency and 
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the lowest cost of parts produced. In deciding on the 
number of cavities to be built into a mold the first infor- 
mation required is the number of moided parts required 
by the customer over a period of three months or longer, 
and what his daily or weekly requirements will be. If 
these requirements are very small, usually a single cavity 
mold will be large enough to take care of production. 
As the quantity to be ordered increases, it will be neces- 
sary to increase the number of cavities in the mold to the 
point where the individual molder feels he can realize 
the greatest output from his press equipment at the low- 
est cost. It is quite often necessary to limit the number 
of cavities in a mold due to the size of the part to be 
molded, or to the design of (Please turn to page 217 
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Fig. 5. Sub-cavity Type Mold 
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PARTS: lextolite molded housing and cover. USE OF PARTS: Used as the complete 
housing for the new Gillette Dry Shaver, manufactured by the Gillette Safety Razor Co., 
Boston, Mass. CUSTOMER'S PROBLEM: The Gillette Dry Shaver provided two 
molding problems, involving undercuts and metal inserts molded-in at an angle. The off- 
set head was necessary to secure a natural shaving angle, and streamlining the connector 
plug so that it would become a part of the razor design required a through slot, open to 
the sides, in the molded housing. SOLVED THE G-E WAY: First, G-E design engineers 
suggested slight changes in the location of the parting line of the housing and cover to 
provide a better fit, improve the appearance, and assure greater molding economy. This 
change in design placed both of the major problems in one part, the housing. Overcoming 
these problems was a matter of sound engineering in the designing and building of molds, 
and the use of modern machine tools. G-E mold designers constructed the molds so that the 
parts could be molded in regular, fast production with maximum ease, quality, and 
economy. @ Mold design is one of the important phases of superior molding. On it de- 
pends the successbul molding of difficult jobs, like the Gillette housing. General Electric 
offers you the same engineering, designing, and manufacturing facilities. There is no better 
way for simplicity, reliability, and economy than THE G-E WAY. For information, 
write Section R19, Plastics Dept., Generai Electric Co., One Plastics Ave., Pittsfield, Mass. 
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PARTS: Textolite Soap Dispenser Assembly. USE OF PARTS: This Textolite soap dispenser 
assembly consisting of five parts—main body, dispensing lever, cover, nameplate, and 
mounting bracket—is for the Pax Soap Dispenser manufactured by the G.H. Packwood Man- 
facturing Co., St. Louis, Mo. CUSTOMER'S PROBLEM: A complete mechanical redesign 
of this product to provide minimum molding costs consistent with good functional design. 
SOLVED THE G-E WAY: With the co-operation and help of Mr. G. H. Packwood, Jr., 
G-E engineers transformed the original dispenser design into a sturdier, more attractive 
product, mechanically sound and economical to mold. For instance, General Electric sug- 
gested a change in the mounting bracket from a round contour to its final shape to assure 
better moldability; while a change in the lever mechanism reduced mold costs and im- 
proved operation. Other small but important improvements, such as the captive cover that 
cannot be dropped and the method of affixing the nameplate, also contributed to minimum 
molding costs consistent with good functional design for the Packwood Company. Such 
engineering and designing co-operation, combined with General Electric ability and mold- 
ing facilities, make THE G-E WAY your most dependable source of supply for plastics 
in molded, laminated, or cold-molded forms. Let us help you too. For complete informa- 
tion and recommendations, write Section R-29, Plastics Department, General Electric 
Company, One Plastics Avenue, Pittsfield, Mass. 
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PART: Textolite molded-laminated base. USE OF PART: Used as the base for the new 
trimming board made by the Besbee Products Corporation, Trenton, N. J. CUSTOMER'S 
PROBLEM: To produce an improved photographic-paper cutter, light in weight, modern 
in design, attractive, and durable. SOLVED THE G-E WAY: First, a careful study of the 
application by G-E engineers and the choosing of the type of Textolite material that would 
provide maximum strength at lowest cost. The logical selection was Textolite molded- 
laminated, a technique recently developed by General Electric. Molded-laminated would 
give this base the highly lustrous finish of molded plastics and the tough, strong structure 
of laminated plastics. Next, General Electric recommended its hot roll leaf facilities for the 
white lines and figures, which reduced the cost of this operation nearly 1500 per cent from 
that of the ordinary rub-in method. A decision on the type of mold to be used to assure 
economy and adequate production completed THE G-E WAY of giving Besbee Products 
the largest possible return on its investment. No matter what the application may be, you 
will find a Textolite material, special molding facilities, and a competent staff of G-E 
engineers ready to help solve your molding problem. The advantage of doing business 
with a dependable molder who can offer you a complete plastics service saves you 
money in the long run. For complete information and recommendations write Section 
R-39, Plastics Department, General Electric, One Plastics Avenue, Pittsfield, Mass. 


GENERAL @ELECTRIC 





\ 


PARTS: lextolite transparent teat cups. USE OF PARTS: Used on the Clean-Easy Port- 
able Milker, made by the Ben H. Anderson Mfg. Co., Madison, Wisc. CUSTOMER'S 
PROBLEM: A material replacing metal was necessary to resist corrosion caused by the 
lactic acid in milk, and to withstand a daily washing with a lye disinfectant. The difficult 
shape offered an unusual molding problem. SOLVED THE G-E WAY: Various grades of 
Textolite were tested by the customer to determine which grade provided the required 
characteristics. It was found that a pure resin plastics was most suitable and being trans- 
parent it also gave the Anderson Co. one of its most important sales points—that is, the 
dairymen can watch the milking operation and see that the teat is milking properly. 
Another requirement was smoothness for easy cleaning. As General Electric supervises 
the making of all customer molds it was a simple matter to give the customer parts with 
extra-smooth surfaces. Finishing, after molding, required special facilities and a method of 
cleaning unlike the standard procedure. A wide range of plastic materials offering various 
combinations of properties; self-contained modern tool rooms with close supervision of 
customers’ molds; and complete facilities that easily permit out-of-the-ordinary methods to 
give the customer what he wants, are only three of the many phases of General Electric's 
custom molding facilities. Combined they comprise THE G-E WAY —your way to better 
service and quality in plastics. For complete information, write Section R-49, General 
Electric Company, Plastics Department, One Plastics Avenue, Pittsfield, Massachusetts. 
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PARTS: Textolite molded trophy bases. USE OF PARTS: Used as the pedestals for 
trophies manufactured by the International Silver Co., Meriden, Conn. CUSTOMER'S 
PROBLEM: The customer wanted molded bases for beauty, fine finish, colors, and lighter 
weight, but the limited quantities of each size trophy base produced prohibited the 
investment in molds for all sizes. SOLVED THE G-E WAY: To solve the customer's 
problem, General Electric called on its plastics styling and designing department. The 
solution was an ingenious design of three carefully styled parts. By means of inter- 
changing and pyramiding, these three parts provided the customer with nine different 
and attractive trophy bases. The investment in only three molds, instead of nine, made this 
Textolite application practical and economical for the International Silver Company — 
another outstanding example of THE G-E WAY in plastics. This design feature also 
makes possible beautiful color combinations, and the parts are so made as to allow the use 
of metal trim with startling contrasting effects. Will design and styling be the answer to 
your plastic problem, too, or will some other G-E facility, such as research, development, 
engineering, or manufacturing help in fulfilling your plastic requirements? General Electric 
offers you its complete molding service. Make use of any one or all of its branches and 
make sure of high quality and sound functional design. For complete information, write 


Section R-59, Plastics Dept., General Electric Co., One Plastics Ave., Pittsfield, Mass. 


GENERAL @ELECTRIC 








PART: Textolite molded rack. USE OF PART: Used as a holder for Victor and Bluebird 
records manufactured by the RCA Mfg. Co., Inc., Camden, N. J. CUSTOMER'S PROBLEM: 
The selection of a material that would permit construction of this design and provide 
smooth, nonscratching surfaces with good appearance. SOLVED THE G-E WAY: 
Plastics was the most practical and economical material to use. It became a matter of 
applying General Electric's years of molding experience and putting into use ifs many 
facilities to make the holder acceptable. General Electric's contribution was fivefold 
First, the mold construction was dificult because of its size and the intricacy of the 
thirty-nine curved record spacers placed every 5/16 of an inch apart. The spacer grooves 
had to be machined out of solid steel blocks to eliminate parting lines and thus assure 
smooth surfaces in the finished part. Second, by suggesting a change in design, the 
weight was reduced with no sacrifice of strength and an appreciable saving of compound 
was eHected. Third, a method of controlling warpage due to the narrow curved spacers 
was devised and successfully put into eHect. Fourth, a new and inexpensive way of print- 
ing was developed for the numbers and trademark. Fifth, General Electric suggested 
means of affixing the bumper plates to the holder, thus helping to reduce the 
customer's assembly cost. What can THE G-E WAY contribute toward the successful 
and economical molding of your plastic requirements? Write Section R-69, Plastics 
Department, General Electric Company, One Plastics Avenue, Pittsfield, Massachusetts 
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(Continued from page 200) part to be molded. In such 
cases if the number of cavities required is more than can 
be put into one mold, additional molds will have to be 
built. Another limiting feature in deciding on the num- 
ber of cavities to be made is the platen area of the avail- 
able press equipment, and the tonnage delivered to the 
platen by hydraulic pressure or other means with which 
the individual molder's plant is equipped. 

Size of Press Required.—Press size as discussed here is 
the amount of tons per square inch which can be pro- 
duced by a ram actuated by hydraulic pressure or other 
means. Considerable care must be taken in designing a 
mold to see that the mold will fit into a press with ade- 
quate pressure. If too low a pressure is used, the molded 
parts will be inferior in quality and extra time will have 
to be spent on finishing operations. On the other hand, 
too much pressure may readily result in damage to the 
mold, which means high mold maintenance and loss of 
production. Different types of molding materials may 
require different pressures to mold satisfactorily, so the 
designer must thoroughly check the material to be used. 

Type of Material —There are a great many different 
types of materials used in molding, and some of them 
require more filler or loading space designed into the 
mold than others. If preforms are to be used, less loading 
space is required, also, than if the material is loaded in 
bulk. It is well to keep the loading space of a mold to 
minimum requirements in order to make the mold less 
costly. If mold pins are required to enter the plunger, 
it is an advantage to keep the loading space down, as 
damage to the pins is less likely to occur, due to their 















































Fig. 6. Number of Cavities 


shorter length, and consequently, greater strength. 

Shrinkage Allowance.—Manufacturers of molding ma- 
terials have, and are continually making tests to deter- 
mine the shrinkage allowances that are to be used for the 
various types of materials which they produce. These 
shrinkage allowances must necessarily be an average of 
several tests as different batches of material may show 
different shrinkages, and a figure must be arrived at 
which will show the least variation after the material 
is molded. The designer adds the correct amount of 
shrinkage per inch to the dimensions which he puts on 
the drawing or sketch from which the tool is to be made, 
and if the tool is made to these dimensions it may be ex- 
pected to produce a molded part within the tolerances 
provided on the part drawing, if the tolerances on the 
part drawing have been added by a draftsman familiar 
with molding practice. 

Tapers —An extremely important factor which is 
oftentimes overlooked is the placing of taper, or draft, 
on all parts wherever possible. If a molded part requires 
straight sides, it can be done, but with much more diffi- 
culty than if taper could have been allowed. This sub- 
ject of taper should be thoroughly discussed with the 
customer so that an understanding can be arrived at be- 
fore the mold is designed and built. 

In summing up the subject of design of molds it can 
readily be understood that designers of actual mold mak- 
ing experience, molding experience, and other functions 
of a molding plant, are necessary in order that the in- 
dividual molder can satisfy his customers with a quality 
product at a satisfactory price. 
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PREFORMING 


by KENNETH IREY* 


PREFORMING FOR THE PLASTICS INDUSTRY 
consists of compressing the various types of molding 
powders into ‘‘pills’’ or tablets. This is accomplished 
with special machines constructed for this purpose. 
These machines are of two general types, namely, the 
single stroke machine and the rotary. Essentially both 
of these types of machines work on the same principle in 
that the molding powder is placed in a hopper and a 
predetermined quantity or weight is automatically fed 
to the die or dies and sufficient pressure is applied to the 
charge of molding powder in the die to compress these 
many granular particles into a tablet. The rotary ma- 
chine is more generally used for the more simple type 
preforms having a capacity of 250 to 4oo pieces per minute. 
The single stroke machine is more generally used for 
large or more intricate types of preforms and it has a 
capacity of 50 to 150 per minute. These machines are 
adjustable so that various weight preforms of the same 
general shape can be made on the same dies; they are also 
adjustable for hardness of preform. 


* Resinox Corp., Subsidiary of Monsanto Chemical Co 


The older method of handling was to weigh charges 
of molding powder for each cavity in small cups and 
charge each cavity by hand. The inefficiency of this 
method and inability to turn out the many millions of 
pieces molded today is self evident. From this stage 
the industry advanced to using loading boards which 
are still used in some shops. These consist of boards 
with holes for each mold cavity of a definite size and 
shape. There is a shuttle fastened to the bottom which 
is closed when the board is being loaded and tripped to 
drop the molding powder in the cavities when the board 
is placed over the mold. For loading, the molding 
powder is poured on the board and the excess scraped off. 
Most loading boards of this type are not adjustable to 
compensate for the variation in the apparent density 
of various molding powders which results in considerable 
waste due to short-weight pieces or excessive flash. 
Even though the board is made to contain the correct 
charge for one particular powder it is often over-charged 
due to the bench or board being jarred which results in 
settling an excess of powder in the loading cavities. 

(Please turn to next page) 


Typical preforms of a wide variety are pictured below. Their shape frequently 
indicates their eventual use but the majority of preforms are in the shape of tablets, 
rings and balls. Those shown were preformed on Stokes tablet compressing machines 
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AT LITTLE COST 
With the CHILTON Inlaying Process 


Stainless steel, chrome brass, or any other 
workable metal-—permanently inlaid by the 
exclusive CHILTON Inlaying Process—will 
bring immeasurable beauty, display value and 
dramatic sales appeal to your product. 


Distinctive decorations and attractive trade- 
marks, names, and numerals may be readily 
and permanently embedded in any shape or 
contour of plastic articles—and in any type of 
plastic, whether it be ureas, phenolics, cast 
resins or acetates. 


By the patented CHILTON Inlaying Process, 
these metal inlays may be inlaid in your 
product so that they are proof against time and 
hard usage. 


Costs are surprisingly low. Send us a sample 
of your product. We will gladly advise you 
on how you can take full sales advantage of 


the new CHILTON Inlaying Process. 


The Automotive Industry now uses Chilton . 
dress up plastic parts. Above are typical 1940 model ap 
plications. 
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| |BLASTIC INLAYS 
CH/LTO PROCESS 


INSURES DURA BLLITY 


MAIN OFFICE: SUMMIT, N. J. 
Detroit, Mich., Stevenson Building 
Chicago, IIl., 
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Preforming condenses the molding compound so that molds are more quickly and easily filled, 
insures an accurate charge to each cavity, and prevents waste of compound. Difficult shapes 
are sometimes molded easily by providing each cavity with a preform of almost the identical 
shape of the molded pert. Those shown came from Northern Industriel Chemical Company 


Preforms are also usually handled with a similar type 
loading board. The preforms are poured on the loading 
board and then it is shaken in order to have the pre- 
forms settle in the cavities on the board. In order to 
avoid spillage it is advisable to have a raised rim on the 
front and sides of such loading boards. 

The preforming of molding powder is essential to the 
efficient operation of molding plants for the following 
reasons: 

r. Accuracy of weight. To keep waste at a minimum 
it is essential to have a definite quantity of molding 
powder for each molded piece and preforming is the 
only satisfactory method of obtaining this uniform 
weight. This weight is usually 10 percent over the 
actual weight of the finished molded piece. The extra 
weight is to insure that all pieces are completely filled 
because short pieces are rejected, which means a loss of 
the powder and labor involved. Theoretically it should 
be possible to operate with no flash but in practice it is 
found that the material may start flashing on one side of 
a piece before the other side is filled which results in a 
short piece. Some shops run with as low as 5 percent 
flash which is generally due to the cavities in the molds 
being more uniform in size than they are in the average 
shop. On the other hand, excessive over-weight re- 
sults in a large unnecessary flash loss and it may even 
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result in heavy fins or the flash sticking to the land of 
the mold. This flash can be removed but it costs money 

2. Space saving. Many flash molds today are so shal- 
low they will not hold the necessary volume of loose 
powder which has a bulk 2'/, times that of the final 
molded piece, while preforms are roughly only 1'/s 
times the bulk of the finished piece. Preforms also aid in 
getting a concentration of material in one portion of the 
mold which at times is especially desirable when mold- 
ing with long inserts as am excessive flow of powder 
tends to bend or dislodge them. In other cases it may be 
difficult to fill a certain section of a molded piece and 
often a concentration of material at this point is an aid 
in getting completely filled pieces. 

3. Aid in preventing precure. When charging loose 
powder into a mold cavity some of the fine powder ad- 
heres to the mold surface and often before pressure is 
applied some of these little particles have been heated 
sufficiently to precure which results in a poor finish on the 
final molded piece. This is less likely to occur when 
preforms are used since all the cavities of the mold can 
be loaded faster and the mold closed sooner, and there are 
no small particles to adhere to the surface of the mold. 

4. Aid in distribution of moitles. When mottles are 
used for making molded specimens usually a more uni- 
form distribution of the components is obtained when 
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HE significance of the Industrial Rayon Corporation installation of 
almost 90,000 plastic thread-advancing reels, and numerous other 
Richardson precision molded parts, is two-fold. 1) Man-power and 
machinery geared up to the volume production of intricately molded parts 
and finished products to exact tolerances. 2) A staff of plastics technicians 
in design, research and engineering laboratories whose specialized abilities have 
proved invaluable in solving difficult plastics problems. Small wonder, then, that 


plastics users instinctively turn to Richardson for their requirements. 








>. 4 Richardson is also equipped for volume production of injection-molded thermoplastics. 
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preforms are used. This results usually in a better- 
looking molded piece with more uniform mottling. 

§. Convenient handling for preheating. Although not 
all molders practice preheating, those who do, find it 
simplified when preforms are used as the preforms are 
conveniently transferred to and from ovens or steam 
platens used for the preheating operation. I might add 
that preheating enables molders to obtain a faster cycle 
in the mold and usually results in better finish and less 
warpage trouble—this is particularly true of colored 
molding powders. 

6. Aid in reducing contamination. It quite often 
happens that black material may be running on both 
sides of a press where a white is being molded. If loose 
powder is used the drift of the black powder necessarily 
contaminates the lighter color and it often results in ex- 
cessive rejects. The use of preforms materially reduces 
the floating dust in a shop, making it possible to mold 
white and black in adjoining presses. 

7. Cleanliness and housekeeping. The use of preforms is 
a material aid in keeping a shop in an orderly and pre- 
sentable appearance. Molding powder is necessarily 
dusty ard dirty if it is not kept confined and there is no 
way to confine it. When preforming equipment is used 
it is practicable to install dust-collecting apparatus in 
the preform room thus minimizing the dust factor and 
keeping it away from the presses and operators. 


Types of preforms vary over a wide range, chiefly 
depending upon the type of mold and the type of piece 
being molded. In general it is desirable to approximate 
the shape of the piece being molded since this aids in 
proper distribution of the molding powder in the mold 
cavity. The varied shapes it is possible to make, at 
times, turn a particularly troublesome molding job into 
one that is simple and profitable. 

Fibrous materials are often troublesome in preform- 
ing, the trouble usually being in obtaining uniform 
weights. This is largely due to the poor pourability of 
the material. An aid in overcoming this would be to 
suspend a rod from the top of the hopper to the toe of the 
shoe on a single stroke machine. The rod must neces- 
sarily be bent in order to pass it through the neck of the 
hopper and to the toe of the shoe. The shuttling of the 
shoe moves the rod which tends to keep the material 
feeding uniformly. Running the machine at a slow 
rate is also an aid in obtaining uniform weights. 

The modern trend in the industry is to preform and 
mold in a continuous automatic cycle. This is bene- 
ficial for the industry since it means lower costs and will 
tend to enlarge the market for molded plastics. How- 
ever, where such equipment is not yet available pre- 
forming is the most practical method of handling mold- 
ing powder since it pays dividends in reduced waste and 
higher quality of molded pieces. 


Chicago Molded Products Corp. uses accurately shaped preforms for molding intricate parts as indicated 
below in the Mixmaster Selector knob, American Stove Co. handle, Chicago Electric Co. connector 
assembly, Twin Jack body switch plug, and the Zenith radio tuning knob at the lower right 
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THE PERFECIIGC™W OFT 


CARTERITE 





AND A NEW PROFITABLE OPPORTUNITY FOR MOLDERS 
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For years the public has ex- 
pectantly awaited a promised 
world of plastics. For years 
you molders have had to say, 
“No. That can’t be done in 
plastics.” “‘No plastic mate- 
rial is strong enough.” “No 
molding so large would be 
practical.” 

Now Carterite makes pos- 
sible contoured moldings in 
sizes limited only by the size of 
your presses. It makes mold- 
ings stronger than you dared 
believe were possible. And it makes them 
light in weight, beautiful in finish and per- 
manent in characteristics. Carterite greatly 
widens the useful field of molded plastics. 

Carterite is new only to you. Three years 
of work by a staff and an experimental plant 
have gone into its development. Now that 
the mistakes have been made and correc- 
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ted...now that the “bugs” are 
out of it...now that tests have 
proved it...now that we are 
actually making moldings 
with it ourselves...now, and 
only now, we offer Carterite 


to you. 

Carterite i is a combination 
of fibres and plastic. The 
fibres are not broken down, 
but are practically in their 
original form, and these long, 
tough, interlaced, natural 
fibres are completely bound to- 
gether by the plastic. Carterite is nol a 
lamination. Carterite is a complete mix- 
ture, a solid, homogeneous material—beauti- 
ful, impervious, tough, and hard clear through. 

You must hear about Carterite at once. 
Write or wire for complete information and 
samples to: Dispersion Products, Inc., Need- 
ham Heights, Massachusetts. 
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by J. C. FULLER* 


COMPRESSION MOLDING IS THE TERM USUALLY 
applied to open mold construction—where the compress- 
ing plunger forms one of the finished surfaces of the 
molded piece. It is largely used for thermosetting 
compounds, but is sometimes used for thermoplastic 
materials. Methods other than compression include 
extrusion or transfer molding,' injection molding,? and 
continuous strip molding. 

There is a special form of compression molding which 
deserves brief mention. It is known as double molding. 
In this process a preliminary top plunger is used to 
partially form the molded piece with suitable recesses 
to receive inserts or core pins. As soon as this plunger is 
pressed to its final position it is immediately withdrawn 
before the molding material is cured—the inserts or 
core pins are then placed in position—additional mold- 
ing material is added—and then a second or final mold 
plunger presses the whole mass together until full cure is 
effected. This second plunger is of different shape than 
the preliminary plunger, and forms the final shape of the 
top of the molded piece. This process is not recom- 
mended unless the designer of the piece to be molded 
has a working knowledge of the various special problems 


and difficulties incident to successful accomplishment. 
~ © Northern industrial Chemical Co. 


\ See page 240. 
* See pose 239. 
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COMPRESSION MOLDING 


All compression molding presses are not this 
size but we choose this as our first illustra- 
tion to indicate that big.plastic parts such 
as radio cabinets, machine housings, etc., re- 
quire sizable equipment to produce. This press 
is rated at one million tons pressure. (All 
photographs illustrating this story are by 
courtesy of Northern Industrial Chemical Co.) 


Before deciding which of the above mentioned methods 
of molding should be employed to form a piece, considera- 
tion should be given to the following points: 

1. Ejection of piece from the mold. 

2. Shape and position of inserts. 

3. Size and position of small bore holes. 

4. Consideration for the life of, and the upkeep ex- 
pense on tools. 

5. Loading of mold. 

6. Proper heating of all parts of mold. 

7. Pressure required to completely fill cavity. 

8. Elimination of gases if urea compounds are the 
materials being molded. 

g. Upward force of molding material flowing under 
high pressure. 

10. Wedging action of long tapered plungers. 

Following are a few comments on the above points, 
but no attempt will be made to discuss them in detail as 
would be required if this were to be a text-book on the 
subject in hand. 

1. Ejection. It may strike the layman as being al- 
most axiomatic that a mold would be designed so the 
piece could be ejected. He might also assume that it was 
an attempt to be humorous that such an obvious require- 
ment of a molding method or mold should be given 
prime consideration. (Please turn to next page) 
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FOR OUR CHEMICAL AND MECHANICAL RESEARCH ENGINEERS 


Serene and sure and casual, you 
settle back of your modern Steer- 
ing Wheel to command with your 
finger-tips the course of a hundred 
purring horse-power. 

The next time you drive . . . look, 
really look at the lithe, trim lines of 
your modern Steering Wheel . . . see 


the brilliant beauty of its cali” 


and materials... feel its sensitive, 
silent directability. 

For years, Inland has worked hand- 
in-hand with motordom’s top-flight 
designers and engineers to develop 
the methods, machines, tools and 
compounds necessary to merge rub- 
ber, metal and plastics into the 
smart Steering Wheels which you 
handle so effortlessly today. 

Let’s look in on our Steering 
Wheel Testing Department —see 
that large, heavy tackling dummy 
relentlessly abuse a Steering Wheel. 
Yet every terrific jolt and blow it 
delivers is a boost for the achieve- 
ments of our chemical and mechan- 
ical research engineers. 

Here is a cold test at 50° below 
zero...then a heat test of high 
temperature and 80% humidity . . . 


next, there is a bending test .. . and 
finally, the fatigue test at 1200 vi- 
brations a minute. 

Yet Steering Wheels are just one 
of some 425 products, produced by 
the 3600 people in two Inland plants, 
which serve a score of industries with 
economical, large-volume produc- 
tion of rubber, metal and plastics. 

May we count decimals and 
decibels to help produce for you a 
product which is stylish, quiet, 
shock-insulated and salable? 


INLAND Manufacturing Division, GENERAL MOTORS CORPORATION 


DAYTON, OHIO 
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Let me say that it does not by any means follow that a 
mold which will form an intricate piece will also eject 
the piece without distortion, even assuming it will eject 
at all.. This question of ejection is one of prime im- 
portance, and although it determines mold design, it 
should—and frequently does—determine what method of 
molding will be adopted to produce pieces to the best 
possible advantage. 

2. Shape and position of inserts. There can be such an 
endless variety of shapes and positions of inserts that no 
set of rules can be made to fit all cases. 

The determination of method of molding and the 
mold design itself must be predicated on a careful con- 
sideration of this point. A background of experience is 
essential to make these determinations if the shape or 
placement of inserts is intricate. 

A molding procedure may be perfect to produce a 
certain piece—with one very small exception. The 
exception might be the impossibility of preventing 
insert carrier pin breakage for just one insert, or it 
might be a slight bending or shifting of one of the 
inserts. In cases of this sort the mold is a complete 
loss and failure unless supplementary means are adopted 
to circumvent the error. 

3. Size and position of small bore holes. Much the 
same sort of examination and planning for inserts is also 
required to determine how to mold a piece with long 
small bore holes. In ordinary compression molding the 
plastic material is frequently moving and flowing under 
3000 to 4000 Ibs. per sq. in. pressure during the molding 
operation. This pressure times the projected area of 
unsupported core pin is a force with which to be reckoned. 
It should be given major consideration in determining 
whether the piece should be molded by compression or 
by other means. 

If compression molding is decided upon, then the 
mold should be designed in such a way that the hazard of 
broken or bent core pins is reduced toa minimum. There 
are various ways to meet situations of this sort, ¢. g.: 
try to get customer to modify the design; introduce cores 
in the mold which will take the direct thrust of pressure 
from the moving material, and deflect the current from 
the core pin in question; mold as deep as possible from 










two opposite sides, and drill the rest after molding; 
provide the hole with a deep and large diameter counter- 
bore (if customer will allow it); make the molding 
material flow in a direction parallel to the core pin axis. 

4. Consideration for life of, and upkeep expense of tools. 
If large productions of any piece are contemplated— 
then this question of tool life and upkeep expense should 
be given careful attention. It can and should be one of 
the main points to be considered in determining what 
method of molding to adopt. 

To the molder with a background of wide experience, 
who has been confronted with the problem of restoring 
worn-out tools for making millions more of a piece after 
the first million, this expression has a real significance. 
Errors in judgment can be packed with dynamite in the 
form of tool upkeep expense. 

The intelligent purchasing agent will give this point 
consideration in deciding whether to place the business 
with the low or high tool charge bidder. (Much more 
can be written on this subject—but we are wandering 
far afield from the subject in hand; so, back to the 
“straight and narrow!"’) 

s. Loading of mold. In compression molding the 
charge of molding material is placed directly in the mold 
cavity. The charge may be in loose powder form, or in 
preforms of convenient size and shape. The lower 
cavity of a mold is seldom large enough to accommodate 
the charge and therefore additional ‘‘filling room"’ for 
the cavity must be provided. 

There are various ways of providing this extra space; 
but the details belong more to the subject Mold design 
than to compression molding. It may be of interest, 
however, to merely list some of these ways. 

1. Extension of maximum area of mold cavity to form 
deep ‘‘well’’ for filling. (Positive type mold. 

2. Extend a wall of steel upward around the outside 
edge of a positive land to form a “‘well.’’ The positive 
land might be from '/;¢ in. to '/2 in. wide depending upon 
size and shape of cavity. (Positive land type mold.) 

3. Disappearing type loading jacket. 

4. Floating jacket type mold, which allows lower 
plunger to move downward, providing deeper filling well. 
5. Removable loading jacket. (Please turn to next page) 


A group of 600,000 Ibs. capacity, hydraulic 
presses in the plant of Northern Industrial Chemi- 
calCo. The pipes, above and below, supply steam 
for heating the molds and platens and provide for 
its return to the power plant. They also pro- 
vide compressed air for cleaning flash from molds 
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%& “SEE-DEEP,” Cardinal’s unique “three-dimensional” molding 
process, adds rich eye appeal to the smart interior of the new 1940 


Nash. On the instrument panel and on the steering wheel, lustrous 


““See-Deep” moldings help to make the Nash a mas- 
terpiece of automotive designing. The Cardinal Cor- 
poration, Evansville, Indiana, molders of distinctive 


specialty-finished plastics. 
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Drill presses in the finishing department remove 
flash from molded holes, or drill holes in the 
molded part. Multiple drills are frequently 
used and jigs or guides assure accuracy in 
positioning throughout the production run 





6. Stripper plate die—with stripper plate designed 
for ‘‘loading’’ as well as “‘stripping’’ purposes. 

Preforming the molding material prior to loading the 
mold is a simple process of pressing the loose powder cold 
in a preforming mold. This is usually done in an auto- 
matic tablet machine. Both the single punch, and 
rotary (multiple punch) type of tablet machines are 
used for this purpose. 

Materials of large bulk factor and ‘‘fluffy’’ type 
materials are difficult to preform because they will not 
feed through the hopper of automatic tablet machines. 
They can be tabletted by individual charge-weighing, and 
hand-loading the preform mold. This is a slow and 
expensive procedure. 

Preheating of molding material is essential for best 
results in compression molding. Rotary-type heaters, 
and oven tray-type heaters are both successfully used for 
powder materials. Hot plates and oven trays are used 
for preheating preforms or tablets. In long steady runs 
of molded parts it is frequently possible to work out a 
relation between preheating time, and curing time which 
results in a surprisingly high production rate per cavity 
per hour. 

6. Proper heating of all parts of mold. This is another 
important point to consider in any mold designed for 
compression molding. The two fundamental require- 
ments for transforming molding powder into molded 
parts are heat and pressure. 

Because heat is a fundamental requirement it follows 
that caréful attention should be given this question of 
heat transfer to all parts of the mold. Almost any mold 
will become hot all over if given time enough, but the 
well planned molding method and mold will provide 
adequate and rapid heat to all parts of the mold. 

Deep molds and molds with large diameter cores often 
present troublesome heating problems. These problems 
can be overcome in various ways but must be planned for 
in the original mold design. Electric cartridgt heaters 
can be used in remote locations to supplement steam 
heating. In some cases induction heating may be used 
for cores. Rapid heat transfer can be made to pay divi- 
dends through fast production rate and low molding costs. 
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Different mediums are used to transfer heat from the 
source to the molding surfaces of compression molds, 
¢. g.: steam, electricity, circulating hot water under 
pressure, circulating hot oil, and gas flame. Each 
medium has its proponents, but no opinion as to their 
relative merits will be ventured at this time on this 
controversial subject. 

7. Pressure. This is the second of the two fundamental 
requirements. It is relatively simple to provide enough 
pressure per cavity, but some pieces of unusual design 
present filling problems which pressure alone will not 
solve. In certain shapes, air traps are formed which no 
amount of pressure within reason will fill with molding 
material. Enough pressure to collapse steel plungers is 
not sufficient in such cases. 

If such air traps are recognized when molds are being 
designed it is generally easy to vent them and the trouble 
is eliminated before it starts. 

For the general run of phenolic, and urea type molding 
materials the pressure required is from 2500 to 4000 
lbs. per sq. in. Deep draw pieces may figure higher than 
this if only the projected area of the largest section is 
divided into the total pressure per cavity. This would 
not be a sound basis of figuring because no consideration 
is given the ‘‘area of draw”’ in such a calculation. A 
method frequently employed to determine the minimum 
pressure required per mold cavity is to use the formula: 
(Projected area by 2500) + (area of draw by 1000). 

Pressure on the molding material during the molding 
operation can play all sorts of pranks on the mold de- 
signer in cases where extreme accuracy is required. 
Excessive molding pressure used in one way can reduce 
shrinkage—used in another it can increase shrinkage 
beyond normal. Varying pressure in the mold cavity 
resulting from unusual molded shapes has a marked 
effect on shrinkage. In one extreme case two sides of a 
Square Opening in a clock case shrank a normal amount, 
whereas the other two sides shrank 50 percent more than 
normal. Pressure was the explanation of this incon- 
sistent shrinkage. 

8. Elimination of gases. In compression molding this 
question is generally not given much consideration un- 
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| THIS LABEL helps us fight cancer— 
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: Thousands of anxious people, every year, are directed through 
! New York City Cancer Committee courtesy cards to hospitals 
. . . 

where their cases are diagnosed and treated . . . either free, 
i or in proportion to their ability to pay. 


Help save these lives! Your dollar will do this. In addition, 
you will receive a supply of Package Labels, and our Quar- 
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less pieces are to be molded from urea compounds. In 
case urea compounds are to be molded the mold should 
be designed so that it can be ‘‘puffed,"’ or opened slightly 
to eliminate gases, without too much danger of tearing 
the partially molded piece, or disarranging inserts. 

Trapped air, or gases generated during the molding 
process sometimes interfere with filling the mold cavity 
in remote corners. Venting such places or allowing an 
excess of molding material to run through these corners 
to an overflow pocket will overcome such difficulties. 

9. Upward force of molding material during flow. When 
molding material in a mold cavity is being displaced by 
a plunger during compression molding, the upward 
thrust on the side walls of the cavity is a force to be 
reckoned with. If the side walls are integral with the 
bottom of the cavity there is no problem. If the side 
walls are formed by a jacket separate from the top 
and bottom plungers, then this upward force must be 
given consideration. 

Unless this force is offset, the jacket may rise suffi- 
ciently to let the molding material out the ‘back door"’ 
before the cavity can be filled. This condition can be 
met by making a deep enough positive engagement be- 
tween the jacket and lower plunger. There are also 
other methods of accomplishing this result. 

In split molds, where the split part is held together 
by means of side hydraulic cylinders, it is easy to over- 
look this question of upward pressure. If overlooked it 
is almost sure to rear its ugly head after the mold is made, 
and plague the designer. Here again it is easy to meet 
the condition and make provision for it by interlock- 
ing keys or some other suitable means if the need for it 


is recognized at the time the mold is originally designed. 

10. Wedging action of long tapered plungers. If pieces 
with deep holes having a long gradual taper are to be 
produced by compression molding this wedging action 
should be studied. Consider for instance a deep lily 
shaped vase having facets on the outside, a flared-out 
circular base, and a gradually tapered deep hole for 
holding the water and flowers. Such an outside shape 
requires that the mold be split. The split halves must 
be held together by means of a solid jacket, or supple- 
mentary side hydraulic ram. 

In a case of this sort it will be found that an enormous 
force will be required to keep the split halves together. 
The reason is that when the mold is nearly closed the 
wedging action of the tapered plunger against the 
nearly hard molding material creates an almost irresist- 
ible bursting force against the split halves. Unless a 
sufficient holding-together force is available, the de- 
signer would do well to consider methods other than 
compression molding to produce pieces of this shape. 

To the layman who sees compression molding done for 
the first time, it looks very simple. He sees the mold 
cavity filled with powder or tablets, the mold closed 
under heat and pressure, the mold opened, and out comes 
the molded piece, finished except removing a few fins. 
What he doesn’t see is the background of experience that 
is built into the mold. There is an expression ‘‘You 
can’t play every instrument in the band,’ and this 
thought should be brought home to the man who de- 
cides to design and build his own mold to save money, 
unless he has had previous experience in designing molds 
for compression molding. 


There are many hand-finishing operations in a shop that turns out a high quality product. Flash 


must be removed carefully by filing, especially on large molded pieces, as shown at lower right 


Parts requiring a high polish are usually buffed on rag or felt wheels as shown below at the left. 


This work is done by skilled craftsmen and craftswomen who can spot a flaw a mile away 
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Savings in assembly time with Phillips 
Screws... offset many times the difference 
in the price. 







Driving is easier and safer. The Phillips 
Screw clings to the driver. This saves time 
formerly wasted when driving slotted 
screws in an awkward position. Driving is 
faster because the driver can’t slip out of 
the recess; spiral and power drivers are safe 
to use. 


AVERAGE 50% SAVING IN ASSEMBLY COST 


Phillips Recessed Head Screws are the 
modern, economical fastening method 
. . » Used in those plants where every 
advantage is taken of cost-saving ideas. 
Write today to one of the firms below 
for further information regarding 
tighter assemblies, freedom from burrs 
and split heads, improved appear- 
ance, etc. 
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‘= FREE 
P H LLI P S. > recessed head screws 


MACHINE bet wooo crews st BOLTS 
vu. 8. =_— Product and Methods Nos. 2, — 343; 2,046,837; 2,046,889; 2,046, 082,085; 2,084,078; 2,084,078; 2,090,338 
Other Domestic and Foreign Soe. Nhowed s anc - endin nz. 
American Screw Co., Licensor Corbin Screw tion Parker-Kalon Corp., New York, N. Y. 
Providence, R. I. New Britain, » Pheoll Manufacturing Co., Chicago, Ill. 
Chandler Products Company, The Lamson & Sessions Company Russell, Burdsall & Ward Bolt & Nut Co. 
Euclid, Ohio Cleveland, Ohio Port Chester, N. Y. 
Continental Screw Company National Screw & Mfg. Co., Cleveland, Ohio Scovlll Manufacturing Co. 
New Bedford, Mass. Shakeproof Lock Washer Co., Chicago, Ill. Waterbury, Conn. 


- « « IT COSTS LESS TO USE PHILLIPS SCREWS 
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INJECTION MOLDING 


by L. T. BARNETTE* 





The two upper diagrams indicate the method by which 
thermoplastics are plasticized in the heating tunnel of an 
injection molding machine. Note comparison of plasticiza- 
tion between large and small aperture. The lower diagram in- 


dicates proper mold construction to eliminate gas or air pocketing 
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SINCE THE FIRST INJECTION MOLDING MACHINE 
was imported into the United States in 1934, much 
progress has been made in this molding art. We re- 
fer to it-as an art because although there are probably 
somewhat over 600 machines in operation in the United 
States today, there are still many problems to be worked 
out both from an equipment and method standpoint. 
In other words, injection molding has not yet been re- 
duced to a science and until this time is reached, results 
must be secured by more or less cut and dry methods sub- 
ject to the judgment of the individual designers or mold- 
ers. Like many other fabricating operations, it is neces- 
sary to control the forces of nature involved and inas- 
much as there are principally five variables to be con- 
sidered the different combinations of these variables 
are practically unlimited. 
The five variables referred to are as follows: 


1—Materials feed. 
2—Temperature of materials. 
3—Injection pressure. 
4—Clamp pressure. 

s—Mold temperatures. 


Materials feed 


1. The quantity of materials fed intothe heating cylin- 
der is important despite the automatic equipment available 
todate. For example, when injecting one ounce of ma- 
terial per shot, the most ideal situation would be to feed 
one ounce of material into the heating cylinder for each 
movement of the injection piston. This insures a con- 
tinuous uniform flow of material through the heating 
cylinder and enables more rapid cycles without the 
danger of overheating or burning the material. In other 
words, such an accurate and uniform condition permits 
higher temperatures on the material and more rapid 
plasticizing than an irregular or spasmodic feed. The 
faster the material is forced through the heating tunnel, 
the higher the temperature must be in the heating 
cylinder. For example, in our plant we have a 2-0z. per 
min. rated machine from which we can mold better than 
7 oz. per min. in shots of 1%/3. oz. each, four shots per 
minute. This is accomplished by a very fine adjustment 
on the automatic feed which enables us to run at a higher 
temperature and thereby secure complete plasticization 
of the materials without burning; also die temperatures 
automatically controlled assist greatly to maintain this 


rapid cycle. 


Materials temperature 


2. Practically all of the materials in the thermo- 
plastic group are poor heat conductors. Consequently, 
there is a limit to the section or thickness of the com- 


* Thermo-Plastics, Inc. 
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DIEMOLDERS 


They have PLANNED and PRODUCED 
many of the FINEST molded parts! 





—_> 


Manager of Engineering and Sales, 
Mr. W. B. Ross—his wide practical 
knowledge of mold design is avail- 
able to you at all times. 


Supervisors of Molding—their practical 
experience, gained in over fifteen years’ ’ 
continuous. service, assures you of a Here are some of the men who are largely responsible for « 
better product. plastic molding reputation which we can proudly say is second 
to none. They have designed, supervised and produced plastic 
parts for many of America’s largest and most discriminating 


buyers. 


This skill—now at a high peak of twenty years’ uninterrupted 
growth—is backed by a thoroughly equipped molding plant 
and an enviable record of performance. There is hardly a 
product or part that can be made of plastics with which DIE- 
MOLDERS are not well experienced. 


Call upon our engineers and designers for advice, whether your 
needs are small or large. Write or phone us now. 


Operators of Molding Presses—two of 
the expert molding operators who have 
been serving our customers for fifteen 
years. 


DIEMOLDING CORPORATION 


1920 


OCTOBER 1939 





ee ed 


PY OIE ig 


are eee 














Close-up of the dash panels in which the base is a 
.040 in. steel stamping, 7 in. by 16 in. long. Over 
the entire surface a .050 in. coating of cellulose ace- 


tate is injection molded, anchored around the edge 


pressed granules which can be properly plasticized. In 
our experience, cellulose acetate can be readily and 
quickly plasticized in a heated round section of */, in. 
diameter. On the other hand, some standard equipment 
on the market today contemplates a ’/, in. cross-section 
of material in the heating tunnel in which case the ma- 
terials are heated from both sides. Unfortunately, no 
one yet knows how many calories of heat it takes to 
plasticize a cubic inch of a given formula of acetate 
materials. Consequently, the usual procedure of the 
machine manufacturer is to try out experimental heating 
tunnels under various conditions in order to determine 
their capacities. To play on the safe side, the equip- 
ment is usually rated with an ample safety margin below 
the maximum results secured. This procedure is also 
deemed necessary from the standpoint of average molded 
parts. Obviously, materials injected into a simple mold 
wherein a minimum number of material flow turns is 
necessary will require a lower capacity heating tunnel 
than a complicated die with many material flow turns 
and sub-cavities to be filled. Recently in one experiment 
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Interior of car equipped with dash panels 
molded on amultiple-unit injection mae- 
chine. Metal inlays and name plate 


are applied after the molding is complete 





we learned that an 8-cavity die—the molded shot from 
which, including gates and sprues, weighed somewhat 
over 8 oz.—had been run on a 7-0z. machine at the rate 
of one shot each 1'/; minutes. These 8 molded pieces 
were not uniform, shrinkage being prevalent in some of 
them and occasionally the cavities did not completely 
fill. By blocking off 4 cavities of this mold and running 
it on the same machine, 3 shots—or 12 good pieces per 
minute—were satisfactorily molded. We have therefore 
concluded that when there are no cooling problems in- 
volved, dies should be so designed as far as the number 
of cavities is concerned so that somewhere between 50 
percent or 60 percent of the total tunnel capacity is util- 
ized. Great difficulty has been experienced in designing 
satisfactory heating tunnels so that the material does not 
become trapped and burned, thereby necessitating a 
cleaning operation. Inasmuch as this particular difh- 
culty represents one of the most serious problems now 
present in the prevailing standard machines, we predict 
that the most progress in improvements for some time to 
come will be along this line. (Please turn to next page) 








Only in appearance are plastic molded dis- 
plays expensive—actually they usually cost 
less than those made of other less attractive 
materials, and they are always far more 
economical, for they do a better job of mer- 
chandising. If you want your product on 


the dealer’s counter instead of under it 

furnish the dealer with an attractive plastic 
molded counter display. Our merchandis- 
ing, design and engineering staffs are ready 


to cooperate upon request. 


CHICAGO MOLDED PRODUCTS CORP. 


1046 North Kolmar Ave. 


Chicago, Illinois 
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Atove—-Automobile window garnish molding experimentally produced by Thermo-Plastics, Inc., 


on 4 four-unit machine without showing weld marks. 


Below—24 powder can closures 


injection molded of Tenite at a single shot by Bridgeport Moulded Products, Incorporated 
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Injection pressure 


3. Injection pressures on the materials are important. 
Naturally, the speed of the production cycle is dependent 
on how cool, comparatively, you can run the molds. 
The faster you can fill the cavity or cavities satisfactorily, 
the colder the molds can be run and the more rapid 
cycles can be maintained. The mold design is also im- 
portant from the standpoint of injection speeds since it 
is necessary for the incoming material to force out the 
expanding air in the cavities displaced by it as well as 
any gas which is usually prevalent. Theoretically, the 
quicker a die can be filled, the better; but there is ap- 
parently a limit for the various design pieces to be 
molded based on the dies, venting, cooling, etc. Some 
research work is now being performed on the vacuum 
principle for die cavities. This may assist in working 
with lower material pressures, but we confidently be- 
lieve that the trend to higher pressures and faster piston 
speeds on the materials will be prevalent through future 
developments. Very often in filling the cavities too 
rapidly, the expanding air and gas is trapped at some 
point in the cavity where it cannot escape. In certain 
instances, under these circumstances, such air and gas is 
compressed to a point where it actually explodes, similar 
to Diesel action, forming a small burnt spot in the ma- 
terial. To overcome such a situation without venting 
in the cavity itself, the design of the cavities should be 
such that they fill farthest from the parting line first, 


is just another way 
of saying— 


Le 


T'S hard to say just what makes one molded product stand out 

among all the rest... but you can always be sure it will... if itis 
molded by COLT. Our experience, our equipment, our person- 
nel all contribute to a molding service second to none. . . 
whether the job is a big one or a small one. Our designing 
facilities assure smartness, adaptability and eye appeal. The eyes 
of the molding industry have always been on Colt . . . pioneers 
of what is new, beautiful and practical in molded products. 

Tell us about your molding problems. We will work with 


you as part of your own organization. We can serve you 
as we have hundreds of organizations, large and small. 


[cS DIVISION 


Gour's si esta FIRE ARMS MFG. co. 


HARTFORD, CONN. 
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Hack saw handles of Tenite are molded three at a time. The two halves, cemented 
together over a metal shank, provide a handle that is firm, easy to grip, and practically 
unbreakable. Molded by Columbus Plastic Products Co. for Forsberg Mfg. Co. 
Sun glass frames at the right are molded of the same material by Spill Mfg. Company 


thus permitting the material to flow out to the parting 
line last, slowly and surely dissipating such air and gas. 


Clamp pressure 

4. Clamp pressures on the dies must be sufficient to 
eliminate flashing during the molding operation. Such 
pressures should be so regulated and controlled that the 
mold will close quickly but will not be bumped or 
pounded as the halves or parts actually come together. 
There are many theories as to the amount of clamp pres- 
sures required by injection. When first introduced, it 
was estimated that, based on the projected cavity area, 
a clamp pressure of approximately 9 tons per sq. in. was 
required. While it is always safe to figure in such a 
manner on the larger parts, the equipment for such pres- 
sures would be prohibitively large and expensive com- 
paratively. Again, a great deal seems to depend not 
only on the size and shape of the part but also on the 
design of the molds. Our experience, especially on the 
larger parts, indicates that clamp pressures of from 3 to 
3'/¢ tons per sq. in. of projected cavity area are sufficient. 


Mold temperature 


s. Mold temperatures should be held constant in order 
to Secure not only the best but uniform molding results. 
Inasmuch as the finished side of a part can be molded 
with a higher luster and greater smoothness by the use 
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of higher temperature, it is very often desirable to run 
this side of the die somewhat warmer than the opposite 
or unfinish side. In our estimation, it is just as important 
to control the mold temperatures as accurately as pos- 
sible as any of the other variables present in injection. 
Our machines are so equipped now experimentally, and 
we hope to have practicable methods worked out to a 
satisfactory conclusion soon. Mold temperature con- 
trols are becoming more important also from the stand- 
point of new materials and new formulas for the present 
materials which must be injected into dies heated to a 
higher temperature than the hot materials wil] maintain. 
In such cases the production cycle is not always affected 
as the pieces can usually be ejected from the mold at a 
somewhat higher mold temperature than it is found nec- 
essary to maintain. 

Injection molding has taken its place in industry and 
while progress has been necessarily slow due to the 
many variables involved, there are so many economies 
available by this molding method that we predict it will 
soon be placed on a strictly scientific basis. Further- 
more, we understand that it is now possible to injection 
mold some of the thermosetting materials in small parts. 
When and if this development is completed and larger 
parts can be so molded, the compression method will 
have to be speeded up and progress in proportion, if it is 
to successfully compete with injection methods. 


ee 


a 
ce 


bat 





pr 
the 


pe 


wi 


fir 
co 





: Sr 


os 


ERIE nection MOLDED PLASTICS 


Fulfill Expectations as well as Specifications 





Housewives are attracted by the 
unusual beauty and depth of color of 
this Crosley Refrigerator cold control. 


Erie originated and perfected injection 
molding of plastic bezels around plate 
or spherical glass in one operatior 


Split hub construction simplifies installation 
of this radio volume contro! knob, injection 
molded for the Colonial Radio Corporation 


These are the first television coil forms molded on a 
production basis. Used in RCA Victor Television sets, 
these important parts required high calibre workmanship. 


When you write the specifications for your molded 
parts you have certain definite expectations that you 
want fulfilled. Unfortunately, in many cases it's possible 
to meet every one of your written requirements, yet the 
finished product may not quite measure up to your pre- 
conceived ideas. 

Here at Erie Resistor, you will find all the necessary 
mechanical equipment required to produce good, first-class 
injection molded jobs. In addition, there are engineers and 
production men that have grown up with injection molding 
They know all the “tricks of the trade,” and from past ex- 
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A small design change, suggested by Erie molding 
engineers, stepped up production of the Lovell Clothes 
Wringer pressure control part, shown at the right, 200 


perience can take full advantage of the many opportunities 
offered by this method of molding. These men, in design- 
ing and supervising the construction of dies, selecting the 
proper molding material, setting up the dies for actual 
operation, finishing and inspecting the completed pieces, 
make the difference between an outstanding job and one 
that merely meets specifications 

The illustrations at the top of the page are a few 
examples of Erie “plus values’ that have been injection 
molded into a variety of products for customers al! over 
the country. May we show you what we can do for you? 
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The back of the Polaroid desk 
lamp, the hack saw handle, 
and the handle for the coffee 
maker shown here were all 
transfer molded by Northern 
Industrial Chemical Company 


TRANSFER MOLDING 


by FRANK H. SHAW* 





ALTHOUGH MANY ARTICLES HAVE BEEN WRIT- 
ten on the subject of transfer molding—what it is, how 
it is accomplished and its advantages—the marked in- 
crease of interest in this method of molding during re- 
cent months would seem to indicate that there are many 
manufacturers and perhaps some molders who are just 
beginning to appreciate the outstanding results which 
have been and can be obtained by the employment of 
this method of molding thermosetting materials. 

The term Transfer Molding is used to identify a method 
and apparatus for molding thermosetting materials 
whereby the material is subjected to heat and pressure 
and then forced into a closed mold cavity. It has been 
said that the process is similar to the die casting of 
metals and to the injection molding of thermoplastics. 
This is true but only to a very limited extent. Transfer 
molding was first conceived a very long time after metals 
were die cast and after Hyatt’s disclosure of injection 
molding. Even after the important discovery that 
thermosetting materials could be reacted and molded in 
dies by heat and pressure, a surprisingly long period 
passed before the advent of transfer molding. Thus, 
history indicates that there is something different about 


* President, Shaw Insulator Co, 
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the technique and that it involved the solution of prob- 
lems not present in and not answered by other methods 
of molding. Transfer molding stands out sharply in 
contrast with metal die casting and injection of thermo- 
plastic materials principally because it concerns the 
molding of potentially reactive infusibly thermosetting 
resinous material as distinguished from metals and 
thermoplastics which can, at any time, be melted or 
softened by heat and are hardened by cooling. 

Therefore, in so far as this method of molding may fairly 
be compared to any other molding method, it is compar- 
able only to compression molding in which the mold is 
open when it is charged and pressure is applied to the 
charge by the closing of the mold and following which 
the heated mold brings about the thermal reaction of the 
heat-hardening material. But before making such a 
comparison here, the operations of transfer molding will 
be described in more detail. 

Transfer molding has been practiced in various ways 
with widely varying forms of apparatus. The first step 
is to introduce the molding compound in desired condi- 
tion into a loading chamber or cavity which communi- 
cates through a passage or passages with the cavity or 
cavities forming the finished articles. The charge being 











ECLIPSE Precision- Moulded PLASTICS 


add Beauty .. Convenience and 
Production Savings to .. 


New HAMILTON BEACH Pecducts .. 


NEW HAMILTON-BEACH FRUIT JUICE EXTRACTOR 


Typical of many famous manufacturers using 
Eclipse Precision-Moulded Plastics, Hamilton 
Beach Mfg. Company, Racine, Wisconsin, en- 
joyed several advantages in the design and produc- 
tion of their new Food Mixer and Fruit Juice Ex- 
tractor. The modern streamlined Eclipse- 
moulded Plastic Handle on the Mixer was care- 
fully balanced for easier handling, and accurately 
finished to permit a new single-bolt assembly 
saving one important labor operation. 


Strength, light weight, easy cleaning and new con- 
venience were achieved in the Plastic Extractor 
Funnel, and Plastic Drip Cup. Accurate, close 


Important . . 
Call upon ECLIPSE for an UNBIASED recommendation. 
ae Designers, Engineers, Craftsmen are trained in mould- 
ALL PLASTICS. They know which of the many avail- 
ab e modern plastic materials will most profitably serve your 
needs. Send blueprints or write for salesman to call. 





NEW HAMILTON-BEACH FOOD MIXER 


fit of the new design Drip Cup prevents splash- 
ing, dripping. Mounted on a special swivel arm, 
the new cup automatically swings back into place 
after juice is transferred to a glass. 


These are only two examples of the versatility and 
accuracy of Eclipse Moulded Plastics. Let us 
show you how you, too, may benefit by our 
thorough knowledge of Plastic Materials and 
their application to all industries. 





oo’ MOULDED PRODUCTS COMPANY 


MILWAUKEE © wisconsin 
CHICAGO DETROIT ST. Lous 
MOULDERS OF 


Bekelite, Durex, Resinox, Plaskon, Tenite, Beetle, and all other Plastics, 
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heated and subjected to pressure softens sufficiently to 
cause it to flow into the cavities under the pressure of a 
piston or force plug which fits into the charging cham- 
ber. Further heating may take place as the material 
flows through the narrow passage and in some cases 
practically to the temperature of reaction so that the 
period of curing in the die may be shortened. After the 
die is filled, application of pressure may or may not be 
continued while the heated die completes the reaction 
in the material. When sufficiently cured the molded 
articles are removed. 

The principal problem solved by transfer molding is 
the prevention of clogging in the narrow passage con- 
necting the loading chamber and the die cavity caused 
by the hardening or curing of material in such passage. 
In other words, it is essential that the apparatus be 
cleared of all set material in order to permit repetition 
of the molding cycle. One method of clearing the ap- 
paratus,' in which a separate charge including an excess 
of material is supplied to the loading chamber in each 
cycle, is to permit the excess of material remaining partly 
in the loading chamber and partly in the passages, to 
harden and form ‘‘cull.’’ This cull is removed after 
each molding operation, the removal of the material 
in the passages between die and loading chamber being 
facilitated by tapering the passages toward the die so 





that breakage will occur near the molded piece where the 
passage material is of smallest cross section. 

If it is desired to employ transfer molding without 
forming cull in the loading chamber, then the operation 
must be so controlled as to prevent any material remain- 
ing in the loading chamber from hardening therein and re- 
acted material in the passage or passages must be re- 
moved by providing for a break-off in the passage for 
removal with the molded piece, leaving in the passage, 
material which can be discharged therefrom in a succeed- 
ing operation.* Reacted passage material may be re- 
moved with the molded piece. This mode of operation 
permits unreacted or partly reacted material remaining 
in the loading chamber and in the passage to be delivered 
to the die in a succeeding molding cycle. The forma- 
tion of cull in the loading chamber may also be pre- 
vented by completely emptying the chamber in each 
molding cycle before the charge has an opportunity to 
set or harden.* In this case the set passage material 
also may be removed with the molded piece. 

By proper design of molds appropriate to the articles 
to be produced, including proper venting of the molds, 
and selection of suitable types of molding compounds, 
the desired flow of material is obtained and premature 
hardening avoided, especially in long narrow passages 
in the dies. Considerable transfer molding technique 


The long piece at the top shows a cross sec- 
tion of molded fuse indicator barrel with 
molded threads near the center. Next be- 
low at left is a terminal connector box with 
seven delicate metal inserts molded in place. 
At the right is a sectional view of a molded 
tube closed at each end with threaded brass 
plates which are anchored in the piece. 
This shows the possibilities of hollow de- 
sign available through transfer molding. 
The large piece with protruding wires is a 
detonator connector compositely molded of 
rubber and cotton-covered wire with Bake- 
lite laminated insulator surrounded by 
molded Bakelite. The two lower pieces are 
coil forms with delicate wire terminals. 


All molded by Shaw insulator Company 
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ASK US IN 


to assist you in 
Plastic Planning 


Perhaps you have some article in mind which you feel may 
be made more attractive and more economical in plastics. If 
you have, and will supply us with specifications, our experienced 
product designing and engineering department will be glad to 
study the problem and submit their recommendations. 

In that way a large Eastern saw manufacturer found that we could 
supply saw handles in plastics which are more attractive, durable 
and economical than the type of handles previously used. So 
also, to mention only a few, an instrument manufacturer converted 
his metal casings to plastics, a bathroom fixture producer changed 
his line to plastics. In ever-increasing numbers manufacturers 
are finding these molded materials to be a decided step to more 
profitable production. With our ever-expanding group of satis- 
fied clients, Columbus Plastic Products, Inc., is proud to be a part 
of that forward march of progress. 

Our well-equipped, well-manned plant can efficiently handle 
injection molding of cellulose acetates, polystyrene, butyrate, 
and other thermo-plastic materials. 


All inquiries will be promptly 
and thoroughly answered 


COLUMBUS PLASTIC 
40) DULG yn ie 


519 DUBLIN AVE COLUMBUS, OHIO 
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Transfer molded terminal bases of complicated design with inserts accurately placed 


in the molded part. The sprue, showing where the compound entered the mold, may 


be seen still attached to the right-hand piece. Molded by Shaw Insulator Company 


is involved in molding certain shapes and sizes of articles 
while production of other articles offers no difficulties. 

The various advantages of transfer molding have pre- 
viously been described in detail and will only be sum- 
marized here. First, the process offers an ideal method 
for preheating thermosetting compounds. A relatively 
high temperature may be applied to the compound in the 
loading chamber and by using gates and runners of rela- 
tively small cross-sectional area, preheating to a rela- 
tively high temperature and uniform preheating may be 
assured. The compound is delivered to the mold in such 
plastic condition that surging, erosion of dies and dis- 
placement of and damage to inserts, so common in com- 
pression molding, can be prevented and savings of inserts 
and reduction of rejects may be effected. This permits 
the molding of intricate shapes and articles accurate to 
.oo1 of an inch. 

Transfer molding is of particular advantage in molding 
articles requiring inserts or cores of such character or 
arrangement that molding of such articles by compression 
molding is impossible or is too expensive because of a 
high proportion of rejects. Moldings with glass and 
ceramic inserts can be produced successfully. Very 
small cores or pins can be employed for forming extremely 
small holes in articles which is especially advantageous 
with articles too delicate to permit drilling. Higher 
and more uniform density may be obtained with this 
process, at least in molding some types of articles, than 
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can be obtained in compression molding. Separation 
of resin from the filler is minimized by transfer molding 

Some types of compounds which give difficulty in 
compression molding can best be shaped by transfer 
molding. An example is impact material, types of 
which cannot be preformed satisfactorily for compression 
molding and leave a heavy flash which entail substantial 
finishing costs in compression moldings but which, in 
this method, usually give at most a thin film of resin 
which can easily and cheaply be removed. High mold 
costs due to high bulk factor of impact material in com- 
pression molding are greatly reduced if not eliminated by 
transfer molding. Impact material can be molded in 
much thinner sections by transfer molding than by com- 
pression molding. 

Even with ordinary compounds, such as those with 
woodflour fillers, it is sometimes advantageous to em- 
ploy the transfer method in preference to compression 
molding because of the higher and more uniform density 
and freedom from gas pockets which can be obtained 
with resulting increase in strength in the molded articles, 
and this without having to open the mold for breathing 
because of the escape of gases and vapors from the load- 
ing chamber and die. This is significant because it 
indicates a probable expansion of the field for this type 
of molding at least for certain types of articles. 


1. tt & Resoee Patents ng 1,916,495 and 1,919,534 assigned to Shaw Insuletor Co 
2 U No. 1,933,942 to and assigned to Shew Insulator Co. 


3. U ieee 1,997,074 to Novotny end assigned to Shaw Insulator Co. 
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By doing we proved theory in practice by doing for thirty-one years, starting as pioneers in the molded plastic 
industry, we have met and solved, through our own experience and research, problem after problem. That process is 
still going on and we invite problems — your problems. With a record of doing the difficult thing well — with outstand- 
ing success in creating molded plastics to fit a purpose — to solve a problem in precision, uniformity, design, economy, 
beauty or utility — we offer experienced cooperation. 


*Licensed under Shaw Patents for Transfer Molding 


NORTHERN INDUSTRIAL CHEMICAL CO. :- Specialists in Plastics - 11 ELKINS ST., So. BOSTON, MASS. 
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RESIN BOARDS AND BLANKS 


by R. E. BRANNA N* 





SEVERAL YEARS AGO THE IDEA OF PRODUCING 
a molding stock by the paper mill process, and incorpo- 
rating phenolic resin in the pulp during its manufacture, 
was conceived. Like any new development, there 
were numerous details to be worked out, both in the 
process and in the finished material. After several years 
of research and experimentation with the problem of 
producing a thin sheet of paper by the regular paper mill 
process, it was decided to experiment with a different 
method, which would give a different product. 

This method, which in paper mill parlance is known as 
“wet machine"’ manufacture, produces a pulp board of 
any desired thickness. During the process of making the 
board, the resin becomes thoroughly dispersed through- 
out the pulp in the beater. The resin board may be sup- 
plied in cither sheets or punchings and can be employed 
alone or in conjunction with phenolic molding powders. 


Properties 
The following are the general properties of resin board: 
Physical (Molded): 
Specific Gravity 1.35, Weight per cu. in. 22.2 gms. 
Tensile Strength 3000 to 11,000 lbs. per sq. in. 
Modulus of Elasticity (1.1 to 1.6) by 10° lbs. per sq. in. 
Impact Serength—Energy to break with grain 0.8 to 
1.0; across grain 0.3 to 0.45 ft. lbs. 
Impact Strength ft. lbs.—per inch of notch = twice 
energy to break 


: * Sales Engineer, Bakelite Corp. 


Impact Strength—Ft. lbs. per inch square—with grain 
10.0 tO 12.§; across grain 3.7 to 5.6 

Molding Shrinkage .002 to .o05 in. per in. (less shrink- 
age with grain than across grain) 

Flexural Strength 13,000 to 25,000 Ibs. per sq. in. 

Water Absorption Gain in 24 hrs. 0.3 to 0.5 percent 

Heat Resistance—Not recommended for use where 
molded parts are to be subjected to temperatures 
higher than 302 deg. F. (150 deg. C.) 


Electrical (Molded): 
Dielectric Strength at 60 cycles—instantaneous 240 
volts per mil. 
Material not regularly controlled for electrical proper- 
ties. 
Fabricating (Raw Material): 
Sheets—when specifying size, grain direction is paral- 
lel to second dimension. 


To produce 
standard 
molded Weight per sheet Weight per 
thickness 48 in. by 66 in. Square inch 
.O31 in. 5.05 pounds 72 grams 
.062 10.1 1.45 
.093 1§.2 2.18 
. 109 17.8 2.§§ 
125 20.4 2.92 


Blanks—to order in all thicknesses 
Bulk factor—1.5 to 1 (Please turn to next page) 


Thirteen resin blanks, weighing 84'/: grams, and 175 grams of Bakelite molding material are used to form this controller 


switch at the left. Bosses, on the resin blanks at extreme right, make it easy to assemble the blenks before pressing into one 


unit for production of a molded refrigerator door latch. The completed part is shown at the left of the smaller photograph 











THE PROCESS YOU WILL ADOPT EVENTUALLY 


THE PEERLESS PROCESS 
of Marking and Decorating Plastics 


AS EASY AND ECONOMICAL AS PRINTING is the Peerless 
Process of marking plastics. Your operator feeds the article to be 
stamped under the head of a Peerless Stamping Press fitted with a 
brass or steel die (or type) and a roll of Peerless Stamping Foil. 
With each operation of the press the design is engraved into the 
surface of the plastic and the color transferred at the same time. 





A WIDE RANGE OF COLORS INCLUDING BLACK, WHITE, 
GOLD, AND SILVER are available. The new Peerless Colors, 
shown in the Peerless Color Chart, harmonize with the new plas- 
tic colors, making it possible to secure an unlimited number of 
color effects. With the Peerless Process no drying time is re- 
quired. Painting in and wiping of operations are eliminated. 





IMPRESSIONS LOOK AS THOUGH MOULDED IN OR 
ENGRAVED. The impressions are deep and clean-cut. The 
colors are lustrous and durable. The results are directly compa- 
rable to those obtained by present, more costly methods. Ask fora 
sample of plastic material stamped by the Peerless Process. Better 
yet, send samples of your plastic materials to be stamped and re- 
turned to you. 








PEERLESS ROLL LEAF Co., INC. 


913 NEW YORK AVENUE 


UNION CITY, NEW JERSEY 
BRANCH OFFICES IN CHICAGO, BOSTON AND LONDON 
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Stock dies: 

Disks—'/, in. diameter to 5 in. diameter, at 4/1 in. 
diameter increments 

Rings—'/, in. outside diameter to 4'/; in. outside 
diameter by '/, in. inside diameter to 4 '/, in. 
inside diameter, at */y in. diameter increments. 
Outside diameter minus inside diameter is not to 
be less than '/, inch, 

Small rectangles and squares—cither dimension '/, 
in. to 12 in. in '/gin. increments. Dies for special 
shapes built on demand at customer's expense. 


Uses 


Most of the early applications of the resin board. for 
molding purposes were as reinforcings around lugs and 
special sections of mo!Jed pieces that required extra im- 
pact strength.' Uses of the material have been growing 
rapidly within the past yeaf.. Where at first the resin 
blanks, punched from board stock, were employed in 
combination with molding powders, later developments 
indicated that the board can be used alone for complete 
moldings. For example, it is not outside the realm of 
possibility that this product may be used independently 
in the future to produce doors for automobiles and re- 
~ \Madern Plastics, October 1936, page 198. 
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To produce a tough housing for an 
arc suppressor, resin blanks are com- 
bined with a thin strip of fiber 
and molded. Then, two pieces are 


riveted together to form the housing 


Shock-resisting refrigerator handles are 
made by molding with a resin blank 
insert. The insert and a completely 


molded handle appear at the left 


frigerators. There are also indications that the material 
will find wide use in the field of structural building and 
machine design, where toughness and ease of molding 
the board will enable the designing engineers to accom- 
plish better results with less weight and greater rigidity. 

Among the newer applications for resin blanks is a con- 
troller switch manufactured by the Automatic Trans- 
portation Co. The molded part for this switch required 
five inserts with leads going through the entire assembly. 
Electrical insulating properties and strength were prime 
requisites in the finished part. These were accomplished 
by using thirteen resin blanks, weighing 84'/, grams in 
combination with 173 grams of molding material. The 
molded pieces have not only proved strong, but excep- 
tionally serviceable. 

Another interesting application for resin board may be 
found in its use on refrigerator door latches. The Win- 
ters and Crampton Corp. has taken advantage of this 
material and make, its latch of three resin board blanks. 
As the blanks are made, a boss is raised on one side of the 
resin board with a corresponding depression on the other 
side. By telescoping the bosses into the depressions, it is 
possible to assemble these three blanks into a unit, thus 
making the mold loading operation quick and easy. 
These parts, produced from molding board, withstand 
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MOLDERS in ALL 
PLASTIC MATERIALS 


To replace copper, steel, expensive finishing 



















costs you should—now and without delay— 


consider plastics for your products. 


There are five different types of plastics and 
each of these offers its own unique and valu- 
able properties—but each in turn requires its 


own skilled molding technique. 


Universal has mastered the art of molding 


these various resins. This expert knowledge is 





at your disposal. 


; Executive desk Lamp, featuring the latest improvement in lighting 
. the “‘cold light’’ fluorescent bulb molded for Good Lite, New York, 


: With hydraulic presses up to 500 tons compres- 
by UNIVERSAL. 


: sion, and injection presses up to 6 ounces 
capacity, our new and greatly enlarged plant 
} offers the latest facilities for every class of mold- 


ing. 


Call freely on UNIVERSAL in solving your 


plastic problems. 





Smart lipstick molded by UNIVERSAL for Don Juan. ’ 9 


Plaskon case, with white acetate cameo and base 








UNIVERSAL 


PLASTICS CORPORATION 
Factory: New Brunswick, N. J. 
New York Sales Office: 500 Fifth Ave. 
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all the abuse to which a refrigerator door latch is neces- 
sarily subjected and also deaden the sound of the metallic 
click when the door is closed. 

The Union Special Machine Co. desired to make a 
cover for one of their commercial sewing machines. 
Here, strength and impact resistance were foremost 
among the properties required. This part is made by 
using three strips of resin board and two washer punch- 
ings in conjunction with black molding material. The 
Bull Dog Electric Co. has found that resin board has 
solved a difficult problem in the production of a very 
strong assembly in their arc suppressor. This job also 
has to resist surface arcing. Therefore, a combination 
molding is employed, using resin board lined with a thin 
strip of fiber. The parts are produced in a gang mold, six 
at a time and later separated into single units. Two 
units are then riveted together, using a mechanical rivet- 
ing machine to form a housing, which insulates and pro- 
tects the rest of the apparatus from the arcs produced in 
the making and breaking of contacts. 

The statement was made previously that the resin 
board may be used alone, in the future, for large mold- 
ings such as automobile and refrigerator doors. It is 
along this line that the greatest progress is anticipated 
during the next few years, since the material has not only 
shock resistance, but also heat and electrical insulating 
properties which make its use desirable on a wide variety 
of applications. For instance, one of the important ad- 
vantages of the resin board over thin metal is its ability 
to withstand shock without being permanently de- 
formed. Pieces molded of resin board can, of course, be 
broken if abused, but any shock received that is below 
the impact necessary to actually break the part, will not 
seriously affect its shape. A similar blow on sheet metal 
would cause a dent that would require repairs and re- 
painting. This quality alone should, in time, enable this 
material to be used for the often-bumped fenders and 
hoods of automobiles. 

New uses are continually being discovered for this 
molding board. While the above examples, by no 
means, cover the complete list of applications where it 
has been used to advantage, it is hoped they will serve 
as concrete examples to illustrate the present uses and 
future possibilities of this comparatively new and inter- 
esting product. 


The Ford Motor Co. has done considerable experimenting with 
Bakelite-Rogers boards for automobile body parts. One of its 
presses, together with a trunk compartment cover for the Mercury 
car, is shown above. The tray at the left is molded Carterite which 
is available in the form of blanks already shaped to the approximate 
form of the finished product. The impregnated fibers are sucked up 


into molds which bend them to the desired shape before pressing 
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Handsome 


CUTEX GIFT KIT 


Typical of NORTON-Molded 
Products and Packages 


These strikingly attractive gift kits are bound to win new sales, new 


friends and lasting goodwill for Cutex products. 


For they snugly and neatly hold—in individual compartments—four 
preparations, manicure implements, and a supply of cotton. More- 


over, they catch every feminine eye when displayed on retail counters. 


YOU, TOO, WILL FIND NORTON MOLDINGS IDEAL AS PARTS, 
HOUSINGS OR PACKAGES FOR YOUR PRODUCT. 


Norton Laboratories are long experienced in designing, engineering 
and producing the finest molded products. 


If your product—or any part of it can be made of plastics—a NORTON 


molding—in the most suitable material and finish—can add to its sales 


power. 


Write us today for assistance and ideas. 


























NORTON LABORATORIES, INC. 


Melted. € 20) ai NEW YORK 
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ASSEMBLY DEVICES 


THE HUB OF MASS PRODUCTION WHICH HAS 
been so ably developed in this country is assembly. 
Toward the assembly line, or bench, these must be a 
constant flow of component parts to be put together into 
completed units. From the assembly line, these com- 
pleted units flow steadily into the hands of finishers, 
inspectors, packers, to go into service in a competitive 
and unsympathetic world. 

Their ultimate service so often depends upon how well, 
how permanently, they are put together, that the matter 
of assembly has attracted some of the best engineering 
ingenuity in recent years with the result that a great 
many assembly devices and systems have been created 
and made available for specialized manufacture. 

Serious attention has been given to economy in as- 
sembling manufactured parts. Inserts and fastening 
devices are designed to require the minimum of time and 
effort to put them in place. But, once they are in place, 
they have been engineered to perform their fastening 
service with no sacrifice in efficiency. 

Few of these devices have been designed exclusively 
for plastics but ever since plastic products have been 
molded in more than one piece, manufacturers have 
required a successful method of fastening them together. 
Since most of them are molded in more than one piece, 
any manufacturer using plastic parts, either as complete 
units or as accessories, will find it to his advantage to 
examine the merits of the various assembly devices and 
choose the ones best suited to the particular job he 
has in mind. 
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The physical properties of the particular type of plas- 
tic material used should be considered, and stresses and 
strains likely to be set up in using the part should be 
carefully estimated in order to avoid failure of the part 
in use. Most plastics are capable of supporting inserts 
which may be molded in or driven in place after the piece 
is taken from the mold. 


Inserts 


There are a number of reasons why inserts are used 
and almost any mold requires its own particular design 
Sometimes they are used with bosses. At other times, 
they are allowed to project so that plates may be located 
properly for rapid assembly. There are times when the 
molded part is of such design that it is difficult to mold 
inserts in, so a hole which is somewhat smaller than 
the insert is molded in the piece. Then, while it is still 
hot, the insert is pressed in and the compound shrinks 
around it. Molding inserts in place is cheaper, of course, 
when it is practical to do so. 

When they are to be molded in, inserts are placed on 
pins built into the mold and the compound flows around 
them when the press is closed. Inserts are most com- 
monly used in compression and transfer molding. Since 
the flow action of the plasticized material is more gentle 
in transfer molding, this method should be employed 
where delicate or complicated inserts are required be- 
cause they are less likely to be displaced or damaged. 
Glass disks, or dials, are frequently molded in bezels by 
this method. (Please turn to next page) 


Metal inserts (in trays) used 
in molding plastic products 
in the Plastics Dept. of 


General Electric Company 














FOR QUALITY MOLDINGS 
WISE BUYERS CONSULT AICO 
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RCA Cabinet molded in brown phenol The four plastic parts are assembled 
in the AICO plant 


There are excellent reasons why buyers in hundreds of in- 
dustries come to AMERICAN INSULATOR for all their plastic 


needs in all materials. 


1. Only a company with our volume of business and large 
molding capacity can afford the full time services of foremost 
mold design and plastics engineering experts. These special- 
ists will advise you freely without charge or obligation. 


2. Their counsel is backed up by a complete toolroom and 


highly skilled moldmakers. 


3. Moreover our high speed injection and compression mold- 
ing equipment is unexcelled for large capacity, high speeds 


R in “ 0 ‘ ‘ 
adiator ornament in ‘Lucite’ will em and perfection of product. 


bellish a popular 1940 car. Molded by 
AICO. 
Write for our free 48-page descriptive booklet giving basic 


Metal-inlayed handles for ‘‘Estate” gas plastics data of much value. And tell us your needs at the 
ranges. Molded by AICO and inlayed same time. 


by the Chilton Process. 
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There is a limit to the size of inserts which can be 
safely placed in molding compound. Sufficient wall 
thickness must be maintained around the insert to pre- 
vent cracking when the material shrinks in cooling. 
In other words, there must be sufficient thickness to the 
molded part to absorb the shrinkage without letting go. 
Large inserts should be heated before they are placed in 
the mold. 

Plate inserts made from sheet stock are frequently 
used in electrical parts. They have shafts which anchor 
them into the compound. They give a metal base or 
plate to work on instead of plastic. 


Speed nuts and clips 


Common screws have been largely displaced by im- 
proved variations which speed up assembly and perform 
economical service for individual applications. Some 
ate made with special studs which project so that a 
speed nut can be slipped in place to anchor the part. 
A good example of speed nut assembly is illustrated by 
the RCA record holder molded by General Electric. 
The molded part is shipped to RCA in its merchandis- 
ing container, unsealed (Fig. 4). When it reaches the 
RCA plant, two metal strips with rubber cushions 


are slipped in place without removing the molded part 
from its shipping case. These are held fast by speed 
nuts which simply slip over projecting studs on the 
molded part. 

Speed nuts are used a great deal on radio and auto- 
motive assembly, especially in hard-to-reach places. 
Originally developed to fasten handles on stoves, there 
are a number of types now in use, each developed for a 
particular job. Some of them may be removed as 
quickly as they are put in place where adjustments or 
repairs are likely to occur. Others are designed for 
permanent fastenings and are difficult to remove. 

Speed clips and speed rings are provided for attaching 
round knobs and similar parts (Figs. 2-3) and are so 
shaped that the harder you turn the knob, the tighter 
they grip. Yet, they may be quickly removed and used 
again should the part require adjustment or renewal. 
While speed nuts and speed clips provide a means of 
rapid assembly, they should be concealed inside the 
piece because they do not present a finished appearance. 


Self-tapping and drive screws 


Hardened metallic drive screws are used for making 
permanent fastenings only. They are driven in with a 


Molded urea indicator knob (3) showing Tinnerman Speed Clip attached. Diagram (Q) illustrates the working of this 
assembly device. The RCA record holder (4) is shown in its shipping container, where (without removal from 


the container) Tinnerman Speed Nuts are used to fasten two mete! strips with rubber cushions on which records rest 


HUB MOULDED WITH 
DOUBLE GROOVE INTO 
WHICH SPEED CLIP SLIDES 


@ 





ROUND SHAFT WITH “D” END 
Speed Clip Me. 2169 Shown in Black 
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Just what—no one knows. Not even the 
omniscient editors of MODERN PLASTICS. 
But, judging from the important advances of 
the past year, we'd say: 


TREMENDOUS CHANGES, RAPID PROG- 
RESS, IMPROVEMENTS, NEW PROCESSES, 
FRESH IDEAS, NEW APPLICATIONS! 


Even as you read this Catalog-Directory Issue 
of MODERN PLASTICS, new opportunities 
are arising that will closely affect you and 
your competition! 


You cannot afford to be without the only 
source of all the latest news, facts and profit- 


able ideas MODERN PLASTICS brings each 





month. For MODERN PLASTICS presents 
a mine of workable ideas and new applica- 
tions with every issue that are entirely prac- 
ticable for your product. 


PROFIT BY SUBSCRIBING TO MODERN 
PLASTICS. For the complete news and 
profitable ideas about these fastest growing 
of materials, MAIL THE CONVENIENT CARD 
bound in this volume, 


You will receive all the regular issues packed 
full of facts and useful ideas—beginning 
with the November Issue, featuring the win- 
ners of the 1939 Modern Plastics Competition. 


So mail the subscription card today! 


MODERN PLASTICS 


CHANIN BUILDING ®¢ 


122 E. 42nd St., New York, N. Y. 
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WHAT'S AHEAD 


IN PLASTICS 




























hammer or may be pressed into holes drilled or molded 
in the material. As they cannot readily be removed, 
they are recommended only for the assembly of parts 
that do not have to be disassembled for servicing or 
repair. (See Figs. 8-9.) 

Hardened self-tapping screws are available in two types 
for use in plastics, one of which forms its own threads 
by extruding the material and the other of which has 
longitudinal flutes parallel to the axis for cutting away 
the material. The former is recommended by the manu- 
facturer for use in all types of plastics where the area 
immediately surrounding the hole has a sufficient mass to 
absorb the compression incident to the formation of the 
threads. In friable plastics or those having a granular 
structure, the fluted type of screw is used since very little, 
if any, strain is transmitted to the material adjacent to 
the hole. Thus, in the case where fastenings are made 
to bosses or close to the edges of thin sections, the fluted 
fastener finds its greatest field of application. 


Cross slot screws 


Another patented screw, with either machine screw 
threads or self-tapping threads, is distinguished by a re- 
cessed head and an X-slot so designed that it clings 
(Figs. 5-6) to the special screwdriver provided, and is 
easily started in hard-to-reach places. The double slot 
makes it possible to set up the screw much tighter with a 
minimum of effort. Either hand or power equipment 
can be used. 

An additional advantage is reported by users of this 
doubie slot screw in that its shape allows a mere quarter 
turn to align properly with other screws for the sake of 
appearance. There are many reports of substantia! sav- 
ings in assembly through the use of these recessed head 
screws because the screwdriver ‘“‘nests"’ securely in the 
double slots without any special effort of the operator 
to keep it in position. 


Aero-thread screws 


Quite recently, the aero-thread screw (Fig. 11) came 
to our attention. This features the use of a spirally 
wound insert or bushing of precision-formed bronze 
spring wire in which hardness, strength, surface smooth- 
ness and anti-frictional qualities are carefully controlled. 
The insert is screwed into a tapped hole and forms the 
seat for the screw, protecting the threads from wear and 


Phillips patented cross-slot screws (5) cling to the driver, leaving 
both hands free for t':e fastening operation. Their neat appear- 
ance is illustrated in the Nu-Era WHISKer (6). Cutting screws 
made by Shakeproof Lock Washer Co. are used on the part shown 
(7). The new Type Fhardened self-tapping screw (8) is made by 
Parker-Kalon Corp., as are the various types of self-tapping and 


drive screws used in the assembly of parts pictured (9) 
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We offer, under one roof and one 
control, a complete and versatile 
plastics molding service that em- 
braces every phase of tool and 
mold making, model work, design 
and engineering aid, metal work 
and assembling. 


We mold by all methods... in 
all materials... for all purposes. 
Which means, in a nutshell, simply 
thet...1F IT’S PLASTIC—WE 
MOLD IT. 
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Bead Chain Mfg. Co. provides the permanent fastening 
for the cap on your Sparklets (10) and for many 
other assembly jobs, especially electrical. 11—Air 
Associates, Inc.'s new Aero-Thread. The Homer Spline 


Lock (12) is pictured holding two blocks of styrene 


together but allowing them to slide horizontally 
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resulting in a strong thread with a hard, smooth surface 
against which the screw fits. 

As indicated by its name, this device first found appli- 
cation in the aircraft industry where high-strength studs 
and cap screws are required but because of its high 
strength and great shock resistance, the screw is attrac- 
tive for use in plastics assembly where compactness and 
lightweight are desirable. 


Shakeproof screws 


Another successful fastening device quite commonly 
used is called a shakeproof screw. There is a groove 
cut into the screw itself which converts the screw into a 
tap. As it enters the material, the screw cuts its own 
clean sharp thread as it turns. Another device, by the 
same manufacturer, provides a washer as an integral 
part of the screw so that none can be driven without a 
lock washer under the head to protect it from vibration 
and no time is consumed by picking up separate washers 
and putting them in place. (See Fig. 7.) 


Metal chain 

Practically all of present-day electric light sockets are 
equipped with metal chain pulls that are usually inserted 
into a molded or drilled hole in the finished plastic piece. 
This same type of chain may also be cemented or riveted 
into other plastic parts where it serves a definite purpose. 
A good example is its use on the molded head of the 
Sparklets soda syphon. Here, the chain is attached to the 
removable cap to keep it from becoming mislaid or lost 
when the syphon is being used. Since the chain is light 
in weight and flexible as well as neat in appearance, it 
makes a decorative and useful assembly means. (Fig. 10.) 


Spline lock 

The most recent fastening device to make its appear- 
ance is the spline lock (Fig. 12) which consists of two 
keys or splines which fit into slots cut into the parts to be 
fastened together. These slots are cut at opposing angles 
and, when joined together by splines, form a tight and 
lasting fit. If the splines are not cemented in place, 
the parts may be quickly taken apart if desired. 

There are many obvious applications for the spline 
lock in furniture, radios, aircraft and automotive manu- 
facture but its introduction is too recent to predict its 
status in the plastics field. Perhaps this will provide the 
solution for architectural problems of sheet installation. 
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WHAT OUR rade OF 


ACCOMPLISHMENTS 
MEANS TO YOU 


For more than 60 years, Auburn has been able to look back each year 
over a long series of outstanding accomplishments in plastic molding. 


These twelve months just ending are no exception. 


There have been pioneering achievements that have proved yet again 
the value of Auburn's long years of experience. There have been 
“run-of-mill" jobs, bettered because of Auburn's painstaking care in 
mold-making, molding, and long series of exacting inspections. 


There have been prize winners and sales-winners. But each and every 
job has had one element in common—the unvarying quality of Auburn 
workmanship, coupled with the economical cost control of Auburn 


methods. 


These are all facts worth considering when the use of molded plastics 
in any form is being planned. An Auburn engineer will be glad to 
cooperate with you in the “shaping up” of those plans. 


Established 1876 





MOLDED PLASTICS DIVISION OF 


UBURN BUTTON WORKS. Inc. | 


IBURN. N. Y.—New York, Chicago, Detroit, Cleveland, Syracuse, Boston | 
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Operated by a hand arrangement, a foot device, or driven by power, Markem machines (1) imprint plas- 
tic surfaces with special quick-drying inks. One of these machines is used to print numbers identifying 
each of the 40 separations on the RCA record rack (2) molded by G-E’s Plastics Department 


APPLIED DECORATION 





IT BEGINS TO LOOK AS THOUGH PLASTICS CAN 
take almost any sort of decoration a manufacturer wants 
them to wear. Time was when the choice of decorative 
means was limited to chipping the letters or pattern in 
the cold, hard steel of the mold itself so it would repro- 
duce in the part as it came from the press. That proved 
slow and costly and as a result, machines were developed 
to cut or stamp letters and designs in the plastic pieces 
after they came from the mold. Then came demands for 
more extensive use of color. These were met by various 
techniques of printing and decalcomania. Metal inlays 
became popular. Metal leaf stamping is indispensable. 
Even halftone offset lithography is possible now on 
transparent sheet. 

No one can say that one method of decoration excels 
another. Each is designed to meet certain requirements 
set up by individual conditions surrounding the parts 
being turned out. The point is that almost any decora- 
tive effect desired can be successfully applied in one way 
or another. That methods and systems have been per- 
fected during the past year which permit rapid and eco- 
nomical decoration for almost any plastic surface. 


Printing 


Printing is extensively used for product identification 
on molded containers and displays. This type of decora- 
tion is also used on fountain pens, radio dials, instru- 
ment panels, slide rules and advertising novelties. 

Special inks which adhere to the non-porous surface 
of plastic materials have been improved during the past 
year so that better permanence is obtained. Special 


260 MODERN PLASTICS 





machines have been designed to imprint non-absorbent 
surfaces by using inexpensive, long-life rubber plates 
and quick-setting, air-drying chemical compounds pre- 
pared especially for this work. A wide variety of time- 
tested colors are available and the imprinted objects are 
ready for packing in two or three minutes after the im- 
print is made. They can be dried on a conveyor belt 
while being transported from the marker to the shipping 
department. Round or flat surfaces may be printed with 
the rubber plates which work equally well on plastics, 
metal or glass. 

Another exclusive process prints embossed lettering 
and designs on any group of plastic materials. The 
printing can be accomplished on flat, spherical, convex, 
concave, tapered or irregular surfaces with good adher- 
ence and with a glossy surface in harmony with the 
molded part. Any color or shade can be obtained. 

By still another method it is possible to print four 
colors in one operation. Halftones and line cuts may be 
reproduced accurately. Plastic parts are fed into a hop- 
per from which they travel automatically through the 
printing and drying operations to come out ready for 
service in afew minutes. The drying heat is so controlled 
that no shrinkage or distortion results. Thermosetting 
materials only are printed in this manner. 

Thermoplastics are by no means neglected and equally 
effective methods of printing their softer surfaces are 
available. Pens, pencils, pocket knives, containers 
and other products may be printed successfully in all- 
over designs regardless of shape. Pens and pencils with 
tapered ends may be printed with no overlap of pattern 
and no visible joining line. (Please turn to next page) 
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KURZ-KASCH 


EXPERIENCE 


There is no substitute for experience, on which 
count Kurz-Kasch scores heavily—being one of the 
very oldest molders of plastics in the country 
Nothing too large or difficult. No run too long 
There is no substitute for seasoned mold builders, 
of which Kurz-Kasch has many, some of them as 
old in service as the art of commercial molding 


icself 


Nor is there any substitute for production equip- 
ment, the latest in tools with which to fashion the 
product. Here again Kurz-Kasch, with their 
large modern plant, stand out most prominently. 
The various plastic parts used in the manufacture 
of the very attractive “‘Westclox’’ at the left are 
typical of the innumerable other parts fabricated 
for other companies. On your product, if plastics 
are in order, Kurz-Kasch can serve with equal skill 


and satisfaction. 


As workers in all the commercial materials of the day, 
Kurz-Kasch solicits your inquiry. 


KURZ-KASCH, Inc. Dayton, Ohio 
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Pens, pencils, nail files, pocket knives and similar small 
pieces (4) whether their surfaces are flat, round or tapered, 
may be printed with letters or other decoration by a pat- 
ented process developed by Quick Point Pencil Company 


Such printing is usually done in the printing plant 
rather than in the molder’s shop but printing equipment 
is available to the molder or manufacturer who wishes 
to print his own product. Either hand-operated units 
for simple production jobs or automatic equipment de- 
signed for elaborate production schedules, where’ large 
quantities are handled, may be obtained. 

An idea that promises rapid acceptance in the field of 
transparent containers is based upon the recent discovery 
of an ink that permits printing by photo offset on trans- 
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By a special method, a machine 
perfected during the past year by 
Color-Kraft, Inc., prints embossed 
letters and designs, in any color, 
on flat, spherical, concave, convex 
or other irregularly shaped plastic 
articles. Printed by this concern 
are the pieces shown in Fig. 
3—Beech-Nut Beechies display 
rack molded by Shew Insulator 
Co.; ash tray, by Kurz-Kasch, 
Inc.; and two jers, by Colt’s 
Patent Fire Arms Mfg. Company 





parent sheets. The finest halftones may be reproduced 
in this way and may be turned out in speedy production 
to satisfy almost any demand. 


Stamping 


Roll leaf stamping is standard practice for branding 
plastic products with trade names, graduated scales, 
directions for use and decorative designs. Metal foil 
and pigmented tape in a wide range of colors is provided 
for molders and manufacturers to do their own stamp- 
ing but there are service companies where the work may 
be done outside the molder’s shop if desired. 

Heat and pressure are revuired to force the metallic 
or pigmented leaf into the plastic surface and it becomes 
so fused into the material that it cannot be scratched nor 
rubbed off. The process finds wide application in the 
packaging field as well as in display. 

Many types of machines are available for the process 
of roll leaf stamping. They operate by hand, by foot 
or by power and may be manually or automatically 
controlled according to production demands. Roll leaf, 
which is composed of either metallic or pigmented colors 
mounted on paper to provide a means of carrying con- 
tinuous color through the machine, is placed on a bar 
in front of the head of the press. The leaf is threaded 
into a roll feed which carries it beneath the metal stamp- 
ing die. As each impression is completed, the roll feed 
pulls new leaf under the die for the next impression. 

Presses are equipped with mechanical handling and 
compensating devices which take care of any ununi- 
formity in thickness and shape of the pieces being 
stamped. Stamping presses have been highly developed 
for rapid production of special applications, often in 
conjunction with drilling and other finishing operations 
which complete and stamp the part without any 
manual attention being required. 

With the perfection of the process and the availability 
of white and other pigmented colors, roll leaf stamping 
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Many large parts have already been fabricated economically on our giant presses .. . Automotive 
Steering Wheels, Garnish Moldings, Instrument Panels, Fog Lamp Shells, Radiator Grilles, Building 
Tile, Map Case Covers, Refrigerator Parts, Clock Cases & Containers. 


Other applications in the larger field include Radio Cabinets, Phonograph Cabinets, Business Machine 
Housings, Airplane Accessories, Typewriter Cases and Covers, Refrigerator Parts, Seat Arms, Furniture 
Trim and Decorative Parts, Shampoo Bowls, Gun Stocks, Decorative Bases, Trays & Containers. 


Get in touch with us on any large plastic parts you may have under consideration. 
Economies as high as 500% in molding time, and up to 50% by weight of molding materials. 


For your smaller needs, we are equipped with latest model high speed injection machines that will 
bring you maximum quality and beauty and at the same time keep your costs toa minimum. Wire 
or write us today for full details of how we can assist you. 


THERMO-PLASTICS DIVISION 


THE STANDARD PRODUCTS CO. 
Saint Clair, Michigan New Center Bldg., Detroit, Michigan 














Trade names or decorative motifs can be reproduced in gold, silver 
and colors on plastic items (5) by roll leaf stamping on suitable ma- 
chines The Peerless Roll Leaf Co.'s press, pictured in Fig. 6, is 
designed especially for stamping plastic sockets. For small jobs, 
@ Kingsley precision-built gold stamping machine (7) dependably 
and economically prints individual names, etc., on plastic parts 


has displaced much wiping in by hand which used 
to be done to obtain contrasting letters and numerals. 


Engraving 


Engraving may be done by hand or by portable en- 
gtaving machines. These machines use no heat. In- 
stead, a small rotary tool guided by hand cuts lettering 
or designs into the plastic part. Although guided by 
hand, it operates on the pantograph principle whereby 
the operator traces the outline of larger letters while 
the tool cuts them into the plastic in reduced size. 


Decalcomanias 


As old as the hills, this method of decoration is just 
being introduced successfully for the decoration of 
plastic surfaces. The delay was occasioned because the 
usual adhesives that hold decalcomanias in place were 
ineffective on plastics. They wouldn't stick. Special 
solutions in which the plastic surface is first treated, 
now provide a satisfactory adhesion and some unusual 
effects are obtained. A good example is offered in the 
Stewart-Warner upright radio, designed by Barnes & 
Reinecke. Molded of phenolic, this cabinet costs ap- 
proximately one-half as much as though genuine fine 
burl and costly sliced walnut were used. It cannot 
delaminate in humid climates. The finishing and deco- 
rating is done in the plant of Stewart-Warner. 
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6 PHOTOS. COURTESY PEERLESS ROLL LEAF CO.. INC. 





7 PHOTO, COURTESY KINGSLEY GOLD STAMPING MACH ©0O. 


It is generally conceded that plastic surfaces are beauti- 
ful in their own right and over-all decorating of this 
sort has been discouraged. Plastics are structural ma- 
terials, however, and there is no good reason why they 
shouldn't be treated as such. Automobile instrument 
panels, although made of steel, have long since been 
made to look like fine grain woods and the public likes 
them that way. 

This introduction of decalcomania decoration on the 
Stewart-Warner radio implies a trend worthy of careful 
watching. We have illustrated also a group showing 
varied examples of decalcomania decoration on plastic 
surfaces in the package and novelty field which carry 
their own suggestions of practical applications of this 
easily applied ornamentation. 


Metal inlays 


There is an increasing tendency to combine plastics 
with metal, both for structural and decorative reasons. 
The contrasting gleam of metal against the lustrous 
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WVE YOUR PLASTIC PROBLEMS 


EYNOLDS molded? LASTICS 





For you can always depend upon Reynolds 
to create, to engineer, to produce and to de- 
liver on time. 

Reynolds have every modern facility in 


their new, completely equipped plant... the 


result of twenty years success in pioneering and 
producing all kinds of plastics. Long and varied 
experience, valuable and diversified knowledge 
and proved ability is the keynote of Reynolds 
national recognition. 

The Reynolds organization has a wealth of 
talent, skilled engineers and a long record of 


LEYNOLD! 





achievement. . 
more than ten years continuously. 

Reynolds will aid you in designing any 
plastic piece to make it practical and most eco- 
nomical, and then... WILL PRODUCE your 
requirements, as you want them. Call in a Rey- 
nolds sales engineer who will co-operate with 
you to work outa profitable plan that will speed 
both your productionand sales . . . Reynolds 


Molded Plastics Division of Reynolds 
Spring Co., Jackson, Michigan. 


BAKELITE . BEETLE - LUCITE - LAMARITH 
PLASKON - CRYSTALITE . TENITE - DUREZ 


. serving many customers for 
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surface of plastic enhances the appearance of both ma- 
terials. Interesting patterns of light are picked up and 
reflected by bits of metal embedded in the more somber 
plastic background. 

There are any number of places where metal inlays are 
practical and attractive. You will find them in your 
1940 automobiles, in radio knobs and grilles, in fountain 
pens, in plastic displays, cosmetic containers, handles 
on commonplace household equipment, and in advertis- 
ing and directional signs. 

There is no limit to the design possibilities of decorat- 
ing with metal because any pattern or design that can 
be cut from thin stock can be inlaid in plastics by one 
method or another. 

Last year, we pointed out that inlays may be molded 
into plastic pieces or put in after the piece is molded. 
The latter method has proved more popular during the 
past year and one company, whose method was described, 
has perfected automatic machinery to handle metal 
inlays with such facility and speed that quantity pro- 
duction is now available without limit. These inlays 
are forced into plastic surfaces cold, yet they are so 
shaped that they become anchored permanently. 

Other inserts and trade name plates may be attached 
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to the plastic surface as the final finishing operation and 
patented drive screws or speed nuts are used to hold 
them securely in place. 


Metal plating 


Plastics, by simple treatment with certain solutions, 
may be plated with almost any desired metal. The 
solutions are necessary to prepare the non-porous sur- 
face of the plastic material so that the metal plating will 
stick. Although not much progress has been reported 
during the past year, the process indicates its value in 
lining cosmetic jars with silver to prevent absorption, 
as well as for exterior decoration of the molded parts. 

The process involves electroplating as well as chemical 
processing and there are not many plastic plants equipped 
for this type of work. Electroplating service is avail- 
able, however, to molders or manufacturers who are 
in need of such service. 

In this brief article it is quite impossible to point out 
and describe in detail the many methods available for 
applied decoration. We can say in conclusion, however, 
that it is perfectly possible to decorate plastic products in 
one way or another to meet any demands or market 
conditions that are likely to arise. 


Stewart-Warner’s upright radio is shown 
as it appears in black Durite and also 
with burl walnut decalcomania (8). 
Other decalcomania decorations are 
shown in Fig. 10, and Fig. 9 illus- 
trates how metal inlays are ap- 


plied cold by the Chilton Process 








R 


PLAST LC é 
M © L DI i N | S 


T. F. BUTTERFIELD, INC. 


“SUV ATAT 
WUININ. 


OCTOBER 1939 267 











CASTING PHENOLIC RESINS 


by OTTO HANSEN* 











Resins, drawn into one-gallon pots from the huge vecuum kettles in 
which they are cooked (1) proceed to the mottling bench (2). A 
glass rod that has been dipped into resin of contrasting color is thrust 
into the base resin and swished about, up and down and from one 
side to the other until the desired degree of mottling is attained. The 
prepared resin is then poured by hand into lead molds (3). The molds 
shown are for cutlery-handles. (Courtesy Marblette Corporation.) 
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IN COMMERCIAL MASS PRODUCTION OF CAST 
phenolic resin, lead molds are used. These molds are 
made in the phenolic resin plant and according to daily 
requirements. A 750-pound batch of resin may be cast 
into several different forms. 

In order to reproduce a certain shape in cast resin, a 
steel form or dipping arbor is first made in the identical 
proportions of the casting desired, actually a duplicate 
in steel. For practical purposes the length is limited to 
24 in. although longer shapes can be made. 

The steel form is mounted on a plate upon which is 
fastened a handle. The operator dips the arbor into a 
pot of molten lead and upon withdrawing, the arbor will 
be encrusted with lead solidified due to the lower tem- 
perature of the steel. The lead casing is jarred loose, 
resulting in a one-piece open mold. The operation is 
repeated as many times as desired. 

In casting phenolic resins, no method has successfully 
replaced that of filling the molds by hand; the same 
applies in producing grained or mottled effects. Casting 
devices of all sorts have been tried and discarded, for by 
no mechanical means can the beautiful variations created 
by a skillful mortler be duplicated. 

The resin, ready for casting, is drawn from the vacuum 
kettle into one-gallon pots and, if to be grained, brought 
to the mottling bench. Here the mottler dips a glass rod 


*Marblette Corp 











TRANSFER MOLDING 


Commercial production totalling millions of 
parts furnishes definite evidence that this pat- 
ented process provides the most practical and 
economical method of molding thermosetting 
plastic products when the following require- 
ments are of primary importance: 


Maximum dimensional accuracy of entire part 
and in placement of inserts. 


Parts requiring fragile inserts, including ceram- 
ics and glass. 


Intricate shapes and reduction of weight by 
adequate coring. 


Parts of large area requiring long flow in molds. 
Uniform cure regardless of cross-section, result- 
ing in higher impact strength. 

Use of canvas-filled or other high impact mold- 
ing compounds. 

Molding over or coating metal castings. 


Substantially longer mold life, fewer rejects and 
lower finishing costs. 


SHAW INSULATOR COMPANY 


Irvington, New Jersey New York City 
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(4) Lead molds for casting rods, cylinders and special shapes are formed by dipping master steel patterns into molten lead. 
(Photo, courtesy Catalin Corp.) (5) As soon as molds are filled, they are trucked off to baking ovens where they are allowed 
to remain until they reach the necessary hardness. The casting is loosened for removal (6) by tapping the bottom of the 
mold with a hammer. (Photos, courtesy Marblette Corp.) These resins can be cast in rubber molds as evidenced by 
the 12 dramatic Marblette figures in the U. S. Federal Building at the New York World's Fair. Edward Burdick, designer of 
the government exhibit, is shown below (7) with the first three of the figures. (Photo, courtesy Diorama Corp. of America) 


into a resin of contrasting color and quickly removing it, 
plunges the resin covered rod into the pot of kettle resin, 
swirling it about, leaving a trail of oddly shaped veins. 
The mottled resin is then poured into molds which, when 
filled, are immediately put into the baking ovens. 
Having been baked to a required hardness, the phenolic 
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resin Casting is removed by striking the bottom of the 
mold with a mallet or automatic hammer, thus jarring it 
free. The lead is subsequently remelted for further use 

It will be readily noted that by the dipping arbor 
method of lead mold making no undercuts can be per- 
mitted; also that draft must be all one way. Ona 1-in. 











rod dipping arbor a taper of .co1 in. per running inch of 
the form is preferred. Tube molds require more taper due 
to shrinkage of the cast phenolic resin, during the harden- 
ing process, about the lead core. Insufficient taper would 
make it difficult to remove the hardened casting. 


Rubber molds 


Latex molds' are used for reproducing statuary and 
undercut shapes* but this method is generally used by 
those who wish to do their own molding in cast phenolic 
resin. Designers and decorators who seek the translu- 
cence or brilliant colors of cast resins for non-commercial 
purposes or for producing a limited number of oddly 
shaped objects not possible of fabrication from stock 
shapes, find that rubber molds provide a means to obtain 
these unique effects. 

Model makers, too, who are called upon to provide 
miniatures or full scale models of plastic parts before 
production molds are made—even models of entire civic 


Cast phenolic resins are available in an extensive range of standard shapes 


communities—are learning that duplicates can be eco- 
nomically turned out in rubber molds from wood or 
plaster models. 

The proper technique of making rubber molds is pretty 
much in the development stage but in recent months a 
number of sculptors and designers have turned out re- 
markable reproductions which lead us to believe that 
with a little experience and persistence, this method of 
casting resins will grow in importance and popularity. 

It has been common practice, once the molds were 
made, to send them to the resin manufacturers plant for 
filling with resin and curing, but this may be unnecessary 
in the future because casting resins are being made avail- 
able which will cure at room temperature within 24 to 
48 hours. This pleases the artist who wishes to keep his 
designs to himself until they are completely cast to his 
satisfaction, and is likely to widen the use of rubber mold 
casting in both industrial and fine arts. 


1“Prevulcanized Molds,"’ Modern Plastics, March, 1939. 
2A New First,"” Modern Plastics, February 1939. 


round, octagonal and square rods; fluted, ribbed 


and plain tubes; sheets, blocks, etc.—which are easily and quickly sawed, turned, drilled, threaded, embossed, carved, 


faceted and polished to the desired finished form. A comprehensive number of widely diversified articles can be fashioned 


from these ordinary castings. Other stock shapes include handles for cutlery, kitchen equipment and razors; gear shift knobs, 


automobile fender guides, clock cases, radio housings, parts for lamp bases, etc. Special castings required in quantity are 


usually prepared to the customer's specifications. The cast pieces shown below were produced by the Marblette Corporation 
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DIFFICULT INJECTION MOLDING 
HAS BUILT OUR REPUTATION! 


ty 
a 

e- In our efficient plant, we've done fine molding for many of 
- America’s leading companies. Our engineers and skilled 
of designers will gladly translate your most difficult problems 

into practical and beautiful molded products. 

re INJECTION MOLDING is an art with us. We invite 
sl your inquiry. 
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TRANSPARENT RADIO CRYSTAL. This part hes crystal glass-like clarity 
molded of both Lucite and Crystalite. This piece is a tribute to MILL 
MOLDED PLASTICS. 





“e 


BUGLE BOY—Just e bugle—e real bugle—on which all! bugle calls can be 
played, but it presented difficulties in design and production which may be 
i similar to yours 





THERMOSTAT WITH CLOCK—This 
injection molding hed to be haend- 
some enough to fit in the decorative 
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scheme of any fine home You're 
the judge of how handsomely we've 
succeeded 





| CAMERA CASE—This strong-selling 

' number owes much of its rich, full- 
grained-leathery attractiveness and 
light weight to MILLS MOLDED 
PLASTICS. 


MILLS 


FPLASTIC 
eRGOUUCTS 











ELMER £. MILLS CORPORATION 


812 Van Buren Street, Chicago, Illinois 








i the best in molding at 
af 

¥.. reasonable prices, on small 
e or large quantity runs. 

Be 
























~ INJECTION MOLDING ano : 


COMPRESSION MOLDING ; 


a 


> in all plastic materials © 


including 
' BAKELITE - CRYSTALITE - LUCITE - STYRENE 
"> BEETLE - DUREZ - PLASKON .-_ TENITE 
We have the set-up and 


the experience to give you 








Get our QUOTATION on 





your requirements. No 







obligation— Write today. 
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Regular machine shop equipment, such as the lathe above, is used 
for fabricating cast resins. In quantity production of screw me- 
chine parts, operations similar to those applied to metals are used 
except that tools are ground somewhat differently and ranges 
of feed and speeds adjusted to the requirements of the material 


Automatic abrasive forming machine (above) has superseded 
many of the time-consuming hand operations formerly employed. 
Cut rods fed into the hopper drop automatically between the 
stones and as many as 350 1'/2-in. balls are turned out per hour. 
Ten thousand balls, */i«-in. in diameter, can be produced in an hour 


MACHINING CAST RESINS 


by E. S$. HORSMAN* 


IN CONSIDERING THE FABRICATION OF CAST 
phenolic plastics, it is perhaps important at the outset 
to emphasize the principal differences between cast plas- 
tics and molded plastics. 

Cast phenolics are supplied to fabricators or to cus- 
tomers in fully cured rods, sheets, cylinders and special 
castings which are converted, through fabrication, into 
finished articles. The special castings approximate as 
closely as possible the configurations of finished parts, 
and where they are integral units, such\as knife handles, 
shaving brush handles, pen tapers, etc.,.it is necessary 
only to remove the flash, drill holes for the tangs, and 
polish them before they are assembled with other parts 
to make the completed units. 

Molded plastics, on the other hand, are supplied in 
powder form to firms equipped with injection or com- 
pression molding machinery, and are converted thereby 
into semi-finished and finished parts. 

The advantages, of course, to users of cast phenolics, 
other than those arising from the physical properties of 
the material, rest in the fact that tool charges are either 
unnecessary or relatively low, and experimental and pro- 
duction runs may be had with very low set-up costs. 


~ © Cinatin Corp. 
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Lathe and screw machine production 


Regular machine shop equipment is used in producing 
parts from cast plastics. In quantity production of 
screw machine parts, operations similar to those ap- 
plied to metals, such as drilling, turning, threading, 
tapping and milling are performed under conditions 
involving only differently ground tools, and ranges of 
feed and speeds adjusted to the requirements of the cast 
plastic material. 

There are few hard and fast rules governing the ma- 
chining of cast plastics, but it may be said in general 
that high speeds and light cuts are preferable. Nearly 
all work is done dry, but coolants of the non-alkaline 
type may be employed, although rarely required. In 
producing parts on an automatic screw machine, where 
the taper common to rod stock may hamper the feed of 
material, the rods may be had centerless ground to close 
tolerances and uniform diameter throughout every inch 
of the entire length. 

In turning, tools are sharpened very much as for brass 
work. There should be plenty of clearance, 18 to 20 
deg., and a slightly negative or zero rake is desirable. 
The tool should be set at right angles to, or one or two 
degrees above the center of the material. Cutting edges 
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Put the K®J Plant to Work as YOUR MOULDING DEPT. 


It's a set-up that works to your economical ad- 
















vantage through K & J “straight-line” production We are well equipped for 
of moulding design, mould making and finished moulding in THIOKOL. 
moulding together with personal contact with long Wilts fer  camslcts 






experienced moulders. Only then can you forget 
the overhead and headaches usually encountered in 
internally owned and operated moulding plants. . 


Kuhn & Jacob Send anything from 


MAG ee TE Beeeias az Taya yt «a sketch to blue-prints for 
1203 Southard St., Trenton, N. J. an estimate. 


New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 
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For complete injection and com- 





pression molding service . . . For 
) consultation and advice on your 
plastics questions . . . For quick, 


reliable deliveries to all sections 





of the country . . . For fine quality 


Ones 


at low costs... 


For perfection in plastics 


Consult... 
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Cast resins may be tapped on vertical or 
horizontal! tapping machines. Standard 
taps are used and greatest strength is 
obtained by using fairly coarse threads 


should be in condition to produce long ribbon shav- 
ings. Tool honing is of advantage for the smoothest 
cuts. Special grades of tool materials are not required 
although many hard bronze tools are employed. These 
have an advantage in that they may be filed without 
removal from the holders. Stellite cemented carbide or 
high speed tools may be used when it is desired to get 
the longest possible runs without frequent delays for 
re-sharpening or resetting the equipment. 

Spindle speed in turning operations ranges from about 
450 to 6000 r.p.m., depending on the specific work being 
done and the diameter of the material, and should be 
regulated to a surface speed of 600 ft. per minute. 

In general fabricating practice, the use of large lathes 
is avoided wherever possible. Through the application 
of a little ingenuity operation: may be reduced to their 
simplest form and frequently executed on bench lathes or 
similar light and flexible equipment. Jigs are of course 
invaluable in securing fast and accurate production. 
With tools properly set, sharpened and fed, screw ma- 
chine or lathe production may go directly into the first 
stage of the hand polishing or tumbling operation. 


Automatic abrasive forming machines 


Because of the impracticability of casting rods longer 
than 21 in., production from automatic screw machines 
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Sawing cast resins may be accomplished 
by circular, jig or band types of saws, 
but teeth should be set to permit proper 
clearance. Twelve hundred to 1300 
or more feet per minute are possible 





has not reached the high figure attainable with metal. 
The necessity of having the constant attention of an op- 
erator to feed the rods into the machine has acted to 
reduce the production per operator. 

To overcome this feature in automatic screw machine 
work, forming machines are being widely substituted 
for screw machines. In the production of balls, beads 
and what were formerly turned pieces, these machines 
have no peer. They comprise two stone wheels from 
6 in. to to in. in length and 4 in. to 6 in. in diameter 
operating in opposite directions and parallel to each 
other. One stone acts as a stop and guide and has a flat 
surface, and the other is formed with diamond cutters 
to multiples of the shape of the part and acts as a cutter. 
The rods are cut to convenient lengths, placed in a hop- 
per and automatically dropped between the stones. A 
flood of water removes the cuttings, cools the material 
and keeps the stone surfaces from clogging. With the 
smooth surfaced wheel keeping the material in place and 
slowly turning it against and toward the cutting wheel, 
which revolves at a much higher speed, the rods are 
quickly and smoothly formed into from three to fifteen 
or more units, depending on their length and the length 
of the rod. 

In this manner, for example, from 350 1'/2 in. diameter 
balls to 10,000 */;5 in. diameter balls can be produced 








a 
) 
4 


ee 
onli AP me 0. 


ren 











but REAL NEWS 






PATHEGRAMS 
(iné “Uue 
World’s Fair Souvenir 


Plastic Molded by 
Consolidated 





Real news of product development is found in 
these and all other pictures of plastic parts 


9 
es ° 
po molded by Consolidated. Send us your new 
SANTOR lp) 8 TTTOR) ideas for plastically improving your product, 
<M and have the molding done more efficiently 


oeene 
and more economically the Consolidated way. 


CONSOLIDATED MOLDED PRODUCTS CORP. 
TT Codd (nto SG, PA. 
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We offer a large assortment of molded plastic items from 


STOCK MOLDS 





for Handles, Knobs, Pulls and other parts for the Stove, Cabinet 
Furniture and Appliance Industries. Write for our Stock Mold 
Catalog. 


We also solicit inquiries for 


MOLDED CLOSURES 


from our complete line of sizes and styles of Screw Caps for 
Bottles and Jars. 


THE GRIGOLEIT COMPANY 


DECATUR, ILLINOIS 
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This abrasive cut-off machine slices rods, tubes and 
blanks of cast resin with a minimum of waste. Buttons, 
buckle slides and other continuous contour shapes of cast 
resin are quickly cut into individual blanks in this way 





This is @ pantograph engraver which cuts letters or 
designs with a rotating cutter driven by a standard 
motor. After the design is cut, it is filled in with gold, 
silver or white paste according to the contrast desired 
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per hour. Uniformly accurate and smooth production is 
had with no shut down for tool honing or re-setting. 


Drilling and carving 


In drilling small holes, drill speeds of about 2800 to 
12,000 f.p.m. are commonly used. Drills of '/, in. 
diameter and over should have large flutes for efficient 
material removal, and cutting edges should be ground 
with a negative rake. 

Turned parts requiring center holes are drilled by 
means of a turret head attachment, while being turned, 
whereas odd shaped castings or parts are easily drilled 
with the usual type of high speed vertical drill. 

The material may be easily tapped on vertical or hori- 
zontal tapping machines. Standard taps are used, and 
greater strength is obtained by using fairly coarse 
threads. Tapped holes should be checked with plug 
gauges, as the abrasive action of the material is likely 
to Cause wear. 

Carving is done with rotary steel cutters fastened to 
the end of a small motor shaft. Cutters average about 
1 in. in diameter and rotate at about 2200 r.p.m. The 
number of teeth in one-inch cutters is usually 20 to 36. 

Portable carving units, similar to that illustrated, are 
gaining in popularity because of the greater accuracy 
possible and the substantial time savings effected. 


Cutting and sawing 


Of all the machines used for cut-off purposes, those 
employing abrasive cut-off wheels are most widely used 
They involve a high speed spindle, to which is fastened 
the abrasive disk, mounted on a swinging arm on the 
other end of which is the motor. The weight of the 
motor acts as a counter-balance, and permits the operator 
to feed the wheel down into the material. The latter is 
held in place by hand against adjustable stops governing 
the angle of the cut and the thickness of the blank. A 
flood of water on the material prevents scorching and 
produces a smooth easily polished cut with a minimum 
of waste. This equipment is used extensively for cutting 
button blanks and handles from profile shaped rods 
or slabs. 

Most of the cutting disks range from 0.020 in. to '/1 
in. in thickness and from § in. to 20 in. in diameter. The 
spindle speeds range from 3500 to 6000 r.p.m., depending 
on the diameter of the cutting disks. The rate at which 
blanks are produced varies with their diameter, ranging 
from 20 per min. upward to 250 or more. 

There is available a hand operated adaptation of the 
abrasive forming machine for multiple cutting of round 
and rectangular shaped rods. This machine will cut 
simultaneously 40 poker chips, 1'/, in. diameter by '/s 
in. thick, at a rate of 10,000 per hour. Rectangular 
shapes, such as mah jong blocks, dominoes, cutlery 
handles, etc., can be cut ten times faster than with a 
single blade cutting machine. 

Sawing is done at 1200 to 1300 ft. per min. or above. 
The saw may be circular, jig or band type, and the set of 
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Keadguartos 
WHY WORRY 


for Plastic Pulls, Knobs 
and Handles ABOUT ANY 


PLASTIC PROBLEMS 


Let our engineers with more than thirty years’ 
background and practical experience solve the 
problems for you. We have helped others and 
we are here to help you and when it comes to 
beauty and style our designers will work with 


you free of charge. 


Our modern up-to-date equipment is built for 
speed and to teke any job large or small, simple 
or complicated. By our engineers’ careful and 


experienced planning we are sure to save you 





many @ dollar 


WRITE for the new bulle- 
tin K-100 that 
shows all the latest styles, colors, 
and specifications on pulls, knobs, 
and handles for kitchen cabinets, 
steel cabinets, stoves, closets and 
drawers, furniture, desks, sewing 
machines, air conditioning appara- 
tus, and many other types of 
equipment. 


IMPERIAL MOLDED PRODUCTS CORPORATION 
2927 West Harrison Street, Chicago, Ill. 


ASSOCIATED ATTLEBORO 


A EOE EY wanuracturers. Inc. 
Mastic Molding ATTLEBORO, MASS. 


Bakelite e Plaskon e 
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Rotary steel cutters fastened to a motor driven shaft are used to 
Cutters average about 1 in. in diameter and ro- 
tate about 2200 r.p.m. Number of teeth in 1 in. is usually 20 to 36 


carve cast resins. 
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Hand polishing is usually done on @ 2 h.p. double-spindle 
buffing lathe equipped with soft muslin disks about 12 to 


14 in. in diameter. Speed should be about 1500 r.p.m. 
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the teeth should be just sufficient to permit proper clear- 
ance. Best finish results are obtained on a band saw 
with 14 or 15 teeth per inch. On a jig-saw, the generally 
accepted blade is a No. 3 jeweler's blade with 22 teeth 
to the inch for intricate work, and a No. 4 or No. 5 
blade for production or stacked work. 


Polishing 


Cut surfaces have a dull frosted appearance which is 
easily polished by hand or tumbling processes. 

Hand polishing is usually done on a two horse-power 
double-spindle buffing lathe equipped with soft muslin 
disks 12 in. to 14 in. in diameter, which run at a speed of 
1500 f.p.m. However, any common buffing head with 
the above wheel equipment may be employed. 

The first operation is ashing. This is done with a 
mixture of oo pumice and water, mixed to a thick paste, 
which is applied frequently and generously to the wheel 
and the work. After a few brisk rubs the parts should be 
thoroughly rinsed in water to remove all trace of pumice. 
Special polishing compounds or tripoli is applied to the 
wheel, and after briskly rubbing the part a high lustrous 
polish is obtained. 

To harden the finish and remove any excess polish 
which may have a tendency to retain finger marks, a 
final buffing operation on a dry, clean wheel produces 
the permanently lustrous finish for which cast plastics 
are famous. 


Tumble polishing 


In finishing comparatively small articles or large pro- 
duction runs, hand polishing is obviously expensive and 
slow. Cast phenolics lend themselves admirably to 
tumbling operations, but because of the presence of im- 
portant variables concerning the finish of the part, its 
size, and the degree of polish to be obtained, it is imprac- 
tical to set forth here formulas covering tumbling opera- 
tions which can be universally used. 

Manufacturers of tumbling barrels and tumble polish- 
ing compounds have a service in connection with their 
activities whereby experimental runs of any type of 
polishing may be made, and exact formulas covering the 
proper performance of these operations are submitted by 
them to the customer, thus obtaining a scientifically cor- 
rect and uniform finish to tumble polished articles. 


Sanding 


It is seldom necessary to resort to ‘‘sanding’’ of sur- 
faces of well machined pieces, but sanding can be done 
on flat or convex surfaces with garnet or sandpaper, 
which can be used in belt form or in rotating disks. The 
finer the paper and the slower the cutting, the less pro- 
nounced are the abrasive marks. Facets and other sur- 
faces can be cut in this way, but in all cases care must be 
exercised to avoid over-heating the work, as such ‘‘burn- 
ing’’ may result in discoloration. The surface speed in 
sanding plastics is about the same as in wood sanding. 

(Please turn to next page) 
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Latest —Largest— Fastest 


MOLDING EQUIPMENT 


Injection and Compression 













stics buyers throughout the 


Leading pla 
eal 


country have found in us the id 
maker of plastics products. Why not get 
with us when you want BETTER §&. 







in touch 
QUALITY, LOWER PRICES, “TIME- 


TABLE” DELIVERY. 


WATERTOWN | 
Manufacturing Co. 


131 Echo Lake Rd., Watertown, Conn. }§ 
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On the West Coast 
its AMERICAN MOLDING CO. 


















Consult the Only Pacific Coast Plant 
Equipped for Both 


High-Speed Injection Molding 


i and 
utomatic Compression Molding 


Whetk 
‘er you are a West Coast plastics user or an 
astern c 
' concern seeking to better supply the Western 
mar 
et, you will do well to consider our unique fa- 


cilities. 


Our modern, speedy injection and compression 
presses and auxiliary equipment produce at low cost 
every type of molded product. You will profit from 
our experience in designing and producing mold- 


ings from all plastic materials. 


W 
rite us your problem and we will prove our abil 


ity to serve you. 


AMERICAN MOLDING COMPANY 


SAN FRANCISCO CALIF 





Telephone—Market 8813 
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Dry tumble polishing is often done in octagonal hard wood 
berrels operating at 30 r.p.m. from 5 to 12 hrs., depending 
on the surface conditions of the parts to be polished 


Large flat or convex surfaces are frequently sanded with 
garnet sand paper in belt form or on rotating disks. The 
surface speed should be about the same as in wood sanding 


Cementing 


_ Manufacturers of cast plastics have developed cements 
for laminating their products, and specifications covering 
the types of cement available and instructions for using 
them may be quickly had upon application. In general, 
it may be said that the cements are simply liquid resins 
which may be hardened either by the introduction of an 
acid accelerator or by the application of heat, or by a 
combination of both. 


Fastening cast phenolics to metal shanks 


Among their many applications, cast phenolics count 
handles and knobs one of the most popular, and the prob- 
lem of permanently fastening the handles or knobs to 
metal shanks immediately presents itself. However, 
with a little experimenting a satisfactory solution is 
quickly obtained. In the assembly of cutlery handles 
the hole to receive the tang is drilled about .006 in. 
smaller than the diameter of the tang. The handle is 
then immersed to the depth of the hole in water, heated 
to 180 deg. F., and allowed to remain long enough for 
the immersed part to become thoroughly heated. 

While still hot the tang may be easily pushed (but nor 
forced) into the hole and allowed to cool. A permanent 
grip which will not twist or slip is assured if the tang is 
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knurled. 


This same principle applies to all shrink-fit 
assemblies whether tangs, inserts or bushings are used 


Machine and self-tapping screws 


Although the manufacturers’ cements are the best ad- 
hesive to use in laminating cast phenolics, it frequently 
becomes necessary to fasten metal and other non-porous 
materials to cast phenolics, in which case cementing is 
usually impractical. 

Several methods of accomplishing these operations are 
available. In the manufacture of jewelry various metal 
findings such as clips, catches, and pins must be firmly 
fastened to the material. Most manufacturers of these 
articles can supply them stamped with small pointed 
studs which may be easily forced into the material when 
it is heated to a temperature of about 125 deg. F. on a hot 
plate adjacent to the hand or foot press. When the ma- 
terial cools and hardens a permanent grip is assured 

In other instances small hinges, handles, knobs and 
similar parts are to be fastened to the material. Here 
drive screws or self-tapping screws may be used to ad- 
vantage. A hole usually one drill size smaller than the 
screw is drilled in the material and the handle or knob 
held in place by driving the screw into the hole. It 
twists and taps the hole as it enters and once in place 
cannot easily be removed. (Please turn to next page 
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Edinburg, 


Let our experienced Industrial 

Designers give your product that (iN 
needed ‘touch’ for best sales 

appeal. 





Let us have your inquiry. 
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Amos-Thompson Corp. 


Indiana 























OF SUPERIOR QUALITY 


Your plastic problems can now be handled 
in one complete plant. 


For 20 years we have made molds for the 
industry. Now we are equipped to make 
your complete job. 


Send us your prints for quotations. 


INDUSTRIAL MOLDED 
PRODUCTS COMPANY 


2035—47 Charleston St., Chicago, Ill. 
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Bead Chain* attached to plastic covered 


automatic pencil with revolving knob for 


telephone dial. 


BEAD CHAIN * has won suc- 
cess through ingenuity in its application to 
many products in many fields. It is strong, 
will not kink nor tangle, and the glistening 
metal beads add a distinctive note of beauty. 


BEAD CHAIN" 


Made of various metals, including Monel, 
in sizes from 3/32” to 3/8” diameter beads. 
Our engineering department is prepared to 
cooperate with designers and manufac- 
turers in developing effective units and uses 
of BEAD CHAIN* with their products. 
Through your ingenuity and ours, BEAD 
CHAIN* may help you solve some problem 
in construction or design. 










BEAD CRAIN 


€STaB.LisHeEeD 19'4 
Trade Mork Reg. U.S. Pat. Of 






THE BEAD CHAIN MANUFACTURING CO. 
60 MT. GROVE ST., BRIDGEPORT, CONN. 
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Where the assembly calls for machine screws which 
on occasion are to be removed, the material may be 
drilled and tapped much the same as metal, a coarse 
thread being recommended to reduce the possibility of 
their being stripped. 


Die cutting 

Because the material may be secured in a wide variety 
of special profile shaped rods from which blanks of any 
desired thickness may be cut or sliced, it is rarely eco- 
nomical to die cut sheet stock. However, when produc- 
tion requirements are too high for jig sawing, and too 
low to warrant the investment in dipping arbors, die 
cutting offers a practical solution. 

Sheets thicker than */\, in. cannot be die cut, but for 
stock of that dimension or thinner, satisfactory results 
may be obtained by heating the material to about 150 
deg. F. and stamping with a steel rule die. 





Forming 

In general fabricating practice, it is often necessary to 
curve or shape sheet and rod stock to various radii. Pro- 
viding the radius is not less than '/2 in., depending on the 
thickness of the material, this can be readily accom- 
plished by heating the material to about 180 deg. F. in 
hot water until it is of the same temperature all the way 
through, and then placing it over or about the form and 
allowing to cool. Inasmuch as hot water does not harm 
the finish, it is advisable to polish the material before 
forming. It will be noted that the material will expand 
while at this high temperature, but will return to its 
original dimensions when fully cooled. 

Cast phenolic resins lend themselves to varied decora- 
tive treatment such as printing, roll leaf stamping, en- 
graving, inlays, and metal plating which are described 
in a chapter devoted to these subjects elsewhere in this 
issue. (See Applied Decoration, page 260.) 


Small hinges, handles, knobs, etc., may be fastened with drive screws or self-tapping screws as illustrated below at the 
left. Lower right illustrates how cast resin handles are swaged on tableware. Handles are heated in hot water to 
the depth of the hole, then the tang of the knife or fork is pushed gently into the hole and allowed to cool. Photo- 
graph at the upper right shows the operation of roll leaf stamping on cast resin parts, with a hand-operated press 
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INJECTION 
MOLDING SERVICE 
FROM IDEA TO 
FINISHED PRODUCT 


* 
DESIGNING 
MODELS 
MOLD MAKING 


(Modern equipment includes Duplicating, 
3 Dimensional Engraving, Hobbing 
and Die Sinking Machines) 
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THERMOPLASTIC 
MOLDING 


STERLING PLASTICS CO. 


6 GARDEN STREET NEWARK, N. J. NIAGARA 
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© This vacant plant is all ready for you. It has —_No State income tax, no sales tax, no machinery 
an excellent location and can be purchased or tax, no corporation tax. Complete details of 







leased very reasonably. You'll finda perfectcom- _ this plant furnished on request. There are a few 
bination of friendly labor, economical power other plants ready for occupancy, and many 
and abundant processing water of high quality. desirable business sites available. State the 







This plant is in southern Maine —15 miles requirements of your business. Address the 
from Portland harbor facilities. 120 miles from Maine Development Commission, Room 450, 
Boston. 24-hour freight to New York. Trucking State House, Augusta, Maine. 
service to principal eastern markets. 


Maine has much to offer to manufacturers ee za E NY EE 


who are moving, expanding or decentralizing. DEVELOPMENT COMMISSION inoustay 
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Most pyroxylin fabricating 
operations begin with sheet 
stock. Here you see an ex- 
perienced craftsman laying 
out a sheet from which spec- 
tacle frames will be made. 
(All photos illustrating 
this article are by courtesy 
of Optical Products Corp.) 


FABRICATING PYROXYLIN 


by R. D. SCHEER* 


THE FOUNDATION OF THE PLASTICS INDUSTRY 
can justly be said to have been laid with the experiments 
of John Wesley Hyatt in the United States and Alexander 
Parkes in England, who almost simultaneously demon- 
strated that a useful artificial material could be made 
with a pyroxylin base. Almost as old as the plastic 
itself are many of its applications and methods of fabri- 
cation. Probably one of the most interesting collections 
of the early developments of pyroxylin can be found at 
the Kensington Museum in London, England. There, on 
display, are specimens dating from 1855 and onwards, 
with finished products anticipating many of the present 
day uses of cellulose nitrate plastics. Among the items 
shown are an unfinished comb, probably die-pressed, 
colored buttons, door knobs, one of which is built up 
of layers of sheet material in variegated colors applied 
to a purse, carved pieces, a molded green plaque, a letter- 
press mold and molded and inlaid medallions and figures. 

Pyroxylin plastics have come a long way since the 
early work of the pioneers. Methods of fabrication have 


“® E. |, du Pont de Nemours & Co., Inc 
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been increased and improved, and thousands of new ap- 
plications developed. In spite of the encroachments of 
numerous plastics of other types, there was consumed 
in the United States alone some 10,600,000 Ibs. of py- 
roxylin plastics in 1938. Similar material is made in 
large quantities in Europe and Japan. 

These pyroxylin plastics are essentially cellulose ni- 
trates and camphor, together with suitable coloring 
ingredients. They are thermoplastic and are produced 
in the forms of sheets, rods and tubes. They have estab- 
lished and held their place by virtue of a unique combina- 
tion of useful properties. Pyroxylin plastics may be 
made in an almost infinite variety of single and combined 
colors, ranging from a practically colorless transparent 
through translucent to opaque, possessing beauty in 
their own right or through the simulation of expensive 
natural substances such as ivory, tortoise shell, fine 
leathers, amber and mother-of-pearl. They are light 
in weight, strong and tough, durable and readily adapted 
to various methods of fabrication, all properties con- 
tributing to wide-spread use. (Please turn to next page) 
















We've solved bothersome 
questions of appearance, 
finish, strength and economy 
in pens, combs, boxes, 
knobs, musical instruments, 
optical cases, jewelry, toys, 
and hundreds of other 


varied items. 


Our long experience and 
modern plant can be of 
help to you in both molding 
and assembly. 


PEAost'CS. INC. 


Phone: Asbury Park 6356 BRADLEY BEACH, N. J. 















HERE ARE 5 


Columbia 
Molded 
Plastics 

Are Superior 





In placing your molding requirements re- 
member that Columbia has just what 
you are looking for—1l. Years of experience 
—2. Versatility in handling plastics—3. 
Complete, modern equipment—4. Pre- 
cision—5. Efficiency in service. We think 
plastics—we live plastics—we thrive on 
plastics! Let us handle your next job. 


COLUMBIA prROreEKTOSITE CO., Inc.. Carlstadt. N. J. 


Summing up— | 


REASONS WHY | 











FOR FINER MOLDINGS 


In Every Plastics Material 


By The Injection or 


Compression Process 






We have twenty years experience, the latest 
equipment and the skill and ingenuity to supply 
you with highly satisfactory parts or products. 
Consult us for practical suggestions 
quotations. 


RECTO 


MOLDED PRODUCTS, INC. 


Oakley P.O. 


Detroit Office: 310 Curtis Building 


Cincinnati, Ohio 



























DEMONSTRATION MODELS 
and SALESMEN’S SAMPLES 
of YOUR PRODUCT... 


Save large sums and valuable time by pre- 
testing your ideas with accurately fabricated 
models in every type of plastics, as well as 
metal and wood. Detect all flaws before 
manufacturing. 


Meanwhile, when your fixtures and molds 
are being made and production started, you 
will be well-armed with effective models for 
sales promotion. 


Another specialty of ours is transparent 
plastic replicas—ideal “‘stoppers”’ for ex- 
hibits and demonstrations by making in- 
terior working parts visible. 


Try us on your next problem. Our service 
is practical and devendable. We are also 
equipped to do experimental work 


STRICKER-BRUNHUBER Corp. 


CV | Pe POE Va velo i) 


19 W. 24th St. New York, N. Y. 


WA tkins 9-0191-2 
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This work in the optical industry is called frazing. 
Any irregularities are corrected by rapidly re- 
volving tools and sandstone wheels which require 
an adept and experienced hand to guide them 


Fashioning the numerous articles which are made 
from pyroxylin plastics requires a diversity of methods 
of fabrication. Practically all, however, are merely 
variations of the two fundamental methods of shaping to 
which these plastics are particularly well suited, namely, 
by machining and by the use of heat and pressure. 

By machining, when handled with a reasonable de- 
gree of care and precaution, pyroxylin plastics can be 
turned, sawed, drilled, tapped and cut more easily than 
wood or metal. The material has no grain like that of 
wood, but machines equally well in either direction, 
and being softer than metal, can be worked at a high 
rate of speed. Its toughness tends to eliminate éracking 
or splitting and makes possible rapid machining, either 
with the hand tools of the home mechanic or the high 
speed automatic and semi-automatic equipment of the 
large factory. Some of the examples of these operations 
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Optical frames es well as many other prod- 
ucts fabricated from pyroxylin require 
precision lathe turning. This expert 
workman is turning the groove in the rim 
which accommodates a prescription lens 





can be found in the fabrication of familiar articles. 
Many fountain pen barrels and caps” are turned out 
rapidly and accurately by automatic turret lathes. In 
the manufacture of pyroxylin combs, sawing out the 
material between the teeth is still a familiar sight. At 
the toothbrush fabricator’s plant, the pyroxylin brush 
blocks are rapidly drilled and bristles installed and 
fastened into the holes by automatic machinery. 

There are also many other methods of fabricating 
pyroxylin plastics closely allied to machining. For ex- 
ample, scales for slide rules and rulers are rapidly and 
accurately engraved by automatic machinery. Huge 
blanking presses equipped with dies are employed for 
forming blanks for use in making brush handles and 
backs, combs and numerous other articles. Carving is 
frequently practiced in adding a design to a powder box 
or other articles and where desired, a high polish is 
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GEMLOID Presents 


Unique Decorative Effects 


“ENAMELOID- CLOISONNE” 


Reg. U. S. Pat. Off. 


No Other Plastics Material 
Approaches Its Luxurious 
Variegated Beauty 







































“ENAMELOID-CLOISONNE,” made exclusively by 
GEMLOID, gives ideally colorful and rich effects to 
101 products, such as automobile instrument panels, 
radios, clocks—and wherever the ultimate in plastics 
beauty will add to sales. Available in an infinite variety 
of colors and design extent. 
















































Decorative and artistic designs in numerous styles and | INJECTION COMPRESSION 
shapes created for your requirements Gemloid offers the | 
most comprehensive facilities in custom-built decorative TENItTs DUREZ 
; plastics. LUCITE BEETLE 
LUMARITH BAKELITE 
Our Creative Department stands ready to help your style engineers. Payette 4 PLASKON 
om es MONSANTO MAKALOT 
- POLYSTYRENE RESINOX 
GEMLOID CORPORATION | ate a Rees 
| = 
GENERAL OFFICES—FACTORIES | BRIDGEPORT CONNECTICUT 
ALBION AVE. ELMHURST, L.I., N.Y. | 











S. PELLERANO 


Consulting Chemist and Technologist 
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Plastic Industry 


















Humidity Controlled 
injection Molding 


The advantages of humidity controlled 
injection molding are strikingly demon- 
strated by the items illustrated. Each 
involved an intricate design problem. 
Brilliance of color and fineness in tex- 
ture, that adds that smart appearance 
of superior quality to any product, are 
outstanding features of this improved 
process. Let us modernize your product. 


(1) Measuring Spoon Set—Compact (3) Molded Picture Frame—Present- 
and colorful—an outstanding adver- ed the difficult problem of provid- 
tising value produced inexpensively ing @ retaini rim for picture, 


H glass and backing. Humidity con- 
in humidity controlled plastic. rolled plastic solved it. 









Research and Development 











Analysis and Testing 





Formulas and Processes 










Surveys and Investigations 











Literature and Patent Searches 














"a ” (4) Airways Course and Bearing In- 
(2) “Peepers” — A smart, modern, Gicator —A noteworthy achievement 
streamlined, unbreakable eye shade jin which white plastic numerals were 
designed for rough usage. Brilliant inlaid on a black plastic back- 
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given the finished product by the use of a rapidly rotating 
rag wheel supplied with fine abrasives. 

The fact that pyroxylin plastics are softened by heat, 
can be shaped while thus softened, and then regain their 
rigidity when cooled, forms the basis for the operations 
of swaging, blowing, and die-pressing. The operation 
of swaging or forming, as it is sometimes termed, is 
well illustrated in the making of a soap box. A rec- 
tangular blank of pyroxylin sheeting becomes pliable 
under heat and is then stretched by the closing of a metal 
mold. Preheating is accomplished by means of boiling 
water, a steam table or an electric plate. The mold is 
ordinarily unheated and is closed rapidly in order to 
shape the material before it loses its plasticity from con- 
tact with the cool metal. When the article has cooled to 
the point where it can be removed without distortion, it 
is thrown into water to complete its cooling. 

Analogous to swaging is the operation of blowing 
which makes use of the material in sheet form for the 
fabrication of such familiar articles as floating toys and 
ping pong balls. By this method, two thin sheets of 
plastic are preheated and placed between two preheated 
metal plates containing matched half cavities. The 
plates are placed under hydraulic pressure and a tiny 


nozzle is inserted between the sheets through a groove 
in one plate. Hot air or steam is then forced between the 
sheets at all points where they are not held in contact 
by the faces of the mold, causing the sheets to belly out 
and take the form of the cavities. The whole system is 
then chilled by dipping in cold water and the finished 
article removed. 

A combination of swaging and blowing is applied 
to the formation of certain articles which cannot be 
shaped by swaging alone. One example is a circular 
container with shoulders, such as a fancy powder box. 
In this case, most of the vertical stretching is effected 
by a perforated plunger, after which steam, entering 
through the perforations, swells the sheet out against 
the concave mold, which is split to allow the removal of 
the article. Swaging and blowing are thus used in the 
production of thin walled articles. 

Die-pressing, still another method, is applied to mas- 
sive articles, and involves merely the change in con- 
figuration of a massive pyroxylin blank in a suitable size 
and in a simple shape approximating as nearly as con- 
venient, that of the finished article. Thus toothbrush 
handles are made from pieces of sheeting, cut to strips 
of proper length and width. Thus, too, are combs 


Findings are carefully attached to the plastic parts by hand. Whether pins or 
clips for jewelry or the tiny screws that hold spectacle frames together, skilled 
craftsmanship and painstaking effort are required to produce quality products 
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Inspection is all-important in any plas- 
tics manufacture, especially in the 
exacting optical industry. Here you 
see a workman in the plant of Opti- 
cal Products Corp. aligning the tem- 
ples and frames before final inspection 


pressed from rectangular blanks of the plastic. In die- 
pressing, two types of dies are employed, one, the flow 
type, in which the excess material flows out through a 
splic in the die, amd the second, the confining type, 
which receives the exact volume of material, all of which 
goes into the article being die-pressed. In die-pressing, 
the blank is also preheated. The die must usually be 
heated and then cooled, although a few articles permit 
the use of a cool dic. 

Another method of working pyroxylin plastics which 
requires the softening of the material, is embossing. To 
obtain, for example, a radio panel by embossing, a sheet 
of pyroxylin is placed beneath a metal sheet containing 
the desired surface design. To impart the design to the 
plastic sheet, heat and pressure are applied. After the 
proper interval has elapsed, the sheets are cooled and 
the plastic containing the desired design is stripped from 
the metal sheet. 
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A rapidly revolving brush-wheel and pow- 
dered pumice remove any scratches inci- 
dental to production and give a high 
and lasting luster to the finished piece 


Another means of softening pyroxylin is by submersion 
in a bath of acetone and water or exposing to acetone 
vapors. The acetone is a solvent and therefore softens 
the pyroxylin. This method is employed in covering 
such items as women’s shoe heels and clothes hamper 
tops. A pyroxylin blank of the proper size and shape is 
first softened and then stretched over the wooden heel 
or cover and cemented at the edges. The result is a 
smooth, durable and scuffless covering. 

By these main techniques and by their slight varia- 
tions to suit the particular job, are produced the multi- 
tudeof articles to which pyroxylin plastics impart utility, 
durability and the beauty of color and pattern inherent 
in the material. Though it is a veteran in the field, mod- 
ern designers, familiar with the capabilities of pyroxylin, 
are constantly developing new applications, thus assur- 
ing the continuance of pyroxylin as one of the mainstays 
in the plastics industry. 
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CATALIN fabrication can make your plastics 
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RHODE ISLAND 
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R. I. 


Cranston, 








Experienced Molders of Fine 
Plastics 
In All Materials 


By Latest Injection and Com- 
pression Processes 


Write, phone or wire for com- 
plete assistance and cooper- 
ation on your plastics needs. 
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Anybody can set up a few presses—and then 
solicit business. 


But you'd be the loser if you placed price before 
knowledge. 


Place your molding business with COMMON- 
WEALTH—you gain the benefits of better work 
and ultimately lower costs. For we—and our 
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up. There is no substitute for ‘knowing how” 
in so technical a business as plastics. 
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A Printing Message to 


MOLDERS 
FABRICATORS 
DESIGNERS 


You have made more progress in developing plastic 
materials and displays than have the printers in 
meeting your advertising requirements. 


BUT 
During the past year we have perfected an exclusive 
method, with satisfactory adherence, for printing 


GLOSSY, EMBOSSED letters and designs, in any 


color, on any surface—flat, spherical or irregular. 


THE IDEAL MEDIUM FOR ADVERTISING 
LABELS AND DISPLAYS ON PLASTICS. 


Communicate with us and convince yourself we can 
help solve your printing problems. 


Color-Kraft Inc. 


626 WEST 44th STREET NEW YORK CITY 











A New and Better... 
MOLDING SERVICE 


Yes, we've just opened shop this year. . . a 
brand new, up-to-the-minute factory with 
the very latest, best and fastest molding 
machinery. 

At your service are these finest of facil- 
ities and twenty-two years experience at de- 
signing, molding and plastic engineering for 
America’s leading industries. 

We offer fresh ideas plus thorough prac- 
tical knowledge—and ideal equipment for 
quality and economy in all materials. Write 
or phone us today. 
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Many smali shapes and a wide variety of plastic materials can be successfully processed on an 
automatic press. These were produced on the F. J. Stokes press pictured on the opposite page 


AUTOMATIC PRESSES 


by EDWARD S. WALKER and G. W. GLENN* 


THE PAST YEAR HAS BEEN A PERIOD OF RAPID 
development in automatic molding methods and equip- 
ment. It has brought announcements of new automatic 
compression molding presses by at least two equipment 
manufacturers. It has reported several other press de- 
velopments which are still in the more or less experi- 
mental stage and details about which are lacking. It 
has witnessed the addition of full automatic controls to 
a standard compression press arranged to make its own 
preforms and feed them to the mold automatically. It 
has brought to public attention some details of an in- 
jection molding machine designed to handle thermoset- 
ting materials as well as thermoplastics. 

The year also has seen the press manufacturer who, 
less than two years ago, was first to enter the field with 





* F. J. Stokes Machine Co. 
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a completely automatic compression molding machine 
for thermosetting materials expand his original machine 
into a line of several models and sizes, greatly increase 
their production capacity, develop models to handle 
either or both thermosetting and thermoplastic mate- 
rials, feed certain of the so-called impact materials auto- 
matically and otherwise step-up both the size and 
variety of work that can be handled and the efficiency 
of the press equipment with which to mold it. 

The effort and money being expended to further perfect 
and develop automatic molding methods is hastening 
the day when the mass production of molded plastics, of 
almost infinite variety, will be so economical that in- 
numerable new applications will be found and plastics 
will in reality become the material of a million uses. 

Facts and figures made available for this article, show 
that the time has already arrived when manufacturers 
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can no longer afford to overlook the demonstrated 
economies and other advantages of automatically molded 
plastics as substitutes for castings, stampings, dic 
castings, finished wood turnings, parts machined on 
automatic screw machines or fabricated by other meth- 
ods. A great variety of such parts are being molded 
automatically at costs astonishingly low by comparison 
with former methods. 


These automatic molding machines have greatly im- 
proved the competitive position of plastics, have made 
the molding of plastics independent of skilled operators, 
improved the dielectric strength and physical properties 
of finished parts by doing away with errors of human 
omission or commission. They cut flash losses and do 
away almost entirely with finishing and inspection op- 
erations that were formerly necessary. They make it 
possible to obtain large output from inexpensive single- 
cavity molds and thus hold the initial mold investment 
to a point so low it is profitable to mold plastics even in 
limited quantities and for purposes where they never 
before have been economical. And because initial mold 
cost is low it is easy and practicable to change design in 
an automatically molded product as often as may be ad- 
visable and at little expense. Inventories can likewise 
be kept low. 

In automatic molding unit costs are determined largely 
by the initial investment in the mold, the cost of ma- 
terial used and the cost of power for operation. Further 
along in this article will be found figures on production 
costs of automatically molded parts that have come 
either from shop records of users of automatic molding 
machines or were compiled by engineers of the press 
manufacturer from test runs made with machines and 
molds set up to produce the parts mentioned. Before 
presenting these figures, however, descriptions of several 
automatic compression molding machines, recently an- 
nounced, should be of interest. 


Standard automatic molding press 


This compression molding press, built by Standard 
Machinery Co., is self-contained, entirely automatic in 
operation, designed to use multi-cavity molds and give 
low molding costs for large production runs. It per- 
forms all the operations of routine molding including 
preheating the powder, loading it into cavities, closing 
and opening the mold for gassing and curing, ejecting 
the finished parts, blowing flash from the cavities and 
forces. The cycle repeats with no manual attention nec- 
essary other than to keep a hopper filled with molding 
powder. Molds are protected from the possibility of 
double pieces being molded and from resulting damage 
and costly repairs. 


The press is so designed that the ejecting, cleaning and 
loading of the mold is done outside of the press cycle. 
Two sets of molds are used. While one mold is under 
pressure during the cure, the other mold is outside the 
platens of the press, the upper mold to the left and right 
of the head of the press alternately and the lower mold 
moves to the front and back of the press bed alternately. 








With this construction, the remaining time of the press 
cycle, outside the curing period, is the time required for 
the press to open, the molds to shift position and the 
press to close, all of which requires about 13 sec. with a 
6 in. stroke of the ram. Hoppers are arranged on the 
front and rear of the press and the cavities of each mold 
are filled alternately from these hoppers by means of an 
automatic loading board. 

In tests made with a 28-cavity mold for attachment 
plug caps, the press operates continuously on a 55 sec. 
cycle which includes 13 sec. for opening and closing the 
press, 7 sec. for gassing, and the remaining 35 sec. for 
a perfectly timed cure. 

The 56 cavities for this test were taken from a mold in 
a §0-ton press, manually operated. Production increased 
through a shorter time cycle and quality of the work im- 
proved with highly uniform dielectric strength and physi- 
cal properties in molded parts. (Please turn to next page 


Stokes completely automatic molding machine has 15-ton capacity, 
with dual feed and individual powder measuring device to each 
cavity. Output is reported at 13,440 moldings per week 
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The multi-cam cycle controller on this press allows the 
timing of each operation independently of the others. 
However, the only change necessary to make in going 
from one mold to another, is in the preheating, breathing 
and curing periods. The curing time is adjusted sepa- 
rately by a microflex reset timer with a range from 2 sec- 
onds to 4 minutes. 


Stokes completely automatic molding machines 


During the past year the F. J. Stokes Machine Co. has 
done a large amount of research and development work 
to broaden the range of automatic molding, adapt auto- 
matic methods to special applications, make it prac- 
ticable to automatically mold materials other than free- 
flowing granular powders and further increase press out- 
put and lower production costs. 

The company has added to its line a number of new 
models, including a larger press, with 10 in. max. stroke, 
to mold parts up to 4 in. in height or 6 in. in length and 
with projected area up to 19 sq. in. These machines are 
now available in both thermoplastic and thermosetting 
models, with steam or electrically heated platens, for 
rated pressures of 10 tons and 15 tons. Models have 
been developed with double and triple feed and measur- 
ing devices for feeding materials of differing type or color 
or feeding powder into two or three molds mounted on 
the same platen; for feeding special materials with high 
bulk factor; with unscrewing devices by means of which 
parts molded with threads may be unscrewed and ejected 
automatically; also for molding parts with side-draw. 
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The new Standard auto- 
matic self-contained press 
for thermosetting materials. 
While one mold is under 
pressure, another is outside 
the platens, being — re- 
charged for its next pres- 
sing. This press is operating 
at Bridgeport Moulded 
Products, Inc., and is 
available through F. J 
Stokes Machine Company 


Saving obtained by automatic molding 


These machines automatically measure out and charge 
the mold with the required amount of powder, close the 
mold for plasticizing, open for degassing, close for curing 
and then open, eject and discharge the finished molding 
at the same time the mold is being blown out and the 
following charge is being measured out. Each step of 
the cycle and its duration is timed and controlled to the 
split second. Uniform physical properties and dimen- 
sions of molded parts are assured, because the time, tem- 
perature and pressure are automatically maintained con- 
stant for each curing period. 

These machines have been in service in many plants 
for lengths of time sufficient to have developed much in- 
teresting data on automatic molding costs compared 
with conventional molding costs on identical parts and 
quantities, also costs of parts fabricated by die casting, 
stamping, etc., as compared with costs of the automati- 
cally molded parts which replaced them. 

The following ‘‘case histories’’ have been boiled 
down to the bare facts purposely for the sake of brevity; 
but authenticating data is available in every instance. 
A toy manufacturer substituted an automatic molding 
for a die casting and savings paid the entire cost of the 
press, mold and installation in 100 days. A novelty 
manufacturer saved 58 percent, obtained a much finer 
finished and stronger product when he replaced wooden 
turned and painted parts with automatic moldings. 
One electrical manufacturer cut the cost of moldings 











from one cent each to approximately one-tenth cent. 
For the price he would have paid for the 50-cavity mold 
recommended for conventional molding practice, an- 
other electrical manufacturer bought and paid for an 
automatic machine and a four-cavity mold which gave 
parts in sufficient quantity for his production requirements. 

Many equally good examples could be cited, but per- 
haps one of the most outstanding is the case of an 
aluminum part, turned in an automatic screw machine, 
at ashop cost of $76.00 per thousand. It was found thata 
plastic molding, equally satisfactory in all respects and 
superior in some of its qualities, could be produced at 
$12.00 per thousand. Then there's the case of a toaster 
leg, automatically molded four at a time in a sub-cavity 
mold, at a shop cost (no overhead) of $1.70 per thousand. 
The former cost of this part was $15.00 per thousand. 

With automatic molding, parts can be produced in 
practically any required quantities, large or small, at 
low costs. Since the machines require no operating 
attention, they are run continuously, 168 hours per week, 
and output is high even when a single-cavity mold is 
used, and proportionately greater, of course, as more 
cavities are included in the mold. With a 60sec. cycle, 
for example, (and many parts can be molded automati- 
cally in less time) output of one cavity is 10,080 moldings 
per week. With a four-cavity mold on the same job one 
million parts can be produced in 173 days. 

The highest known output so far attained by a Stokes 
machine is in the plant of a toy manufacturer who, using 
a sub-cavity mold for 19 pieces, is producing a million 
moldings in approximately 35 days. 


Watson-Stillman automatic compression molding machine 


This machine, introduced in July of this year by the 
Watson-Stillman Co., is an automatic, self-contained 
press in which either loose granular materials or pre- 
forms are fed into a hopper and the various operations of 
the molding cycle are performed without manual atten- 
tion. It consists primarily of two hydraulic cylinders, 
one vertical, one horizontal; also feed and ejector sys- 
tems automatically timed to function in proper sequence. 

The machines are offered in 25-ton, 50-ton, 100-ton and 
1§0-ton capacities and while they are designed primarily 
for thermosetting materials, it is reported that thermo- 
plastics may be molded as well. 

It is claimed that any type of die may be used—flash, 
semi-positive, positive or split; in single or multiple 
cavity with one or more rows. Split dies are used with- 
out special handling and may be mounted in a vertical or 
horizontal position. Adjustable stripper rods are pro- 
vided on both vertical and horizontal cylinders. Pres- 
sure on cylinders is adjusted independently. 


Boonton's “robot"’ press 


Boonton Molding Co. has built a “‘robot’’ press in 
which preforms are made for each individual mold 
cavity, preheated to reduce curing time and then fed to 
the mold of a standard 200-ton press which is fitted with 
full automatic controls. The preforms travel to the main 


press in conventional-type loading trays, the press per- 
forms the complete molding cycle in the usual manner 
and finished parts are ejected automatically. Bottle caps 
molded on this machine are said to have 15 per cent to 
20 percent greater strength, production costs have been 
considerably reduced, rejects have been cut to less than 
'/1 of one percent and flash losses have been reduced. 
This machine was put into service by Boonton in April 
of this year. 

Automatic machines at present available have con- 
tributed to the ever increasing use of plastics. They 
reduce to the minimum the initial investment required 
to produce moldings, cut unit costs on a wide range of 
work, put plastics in a better competitive position than 
ever, and make it profitable for many manufacturers to 
use plastics instead of other materials which have 
heretofore held a price advantage. Newer machines are 
now coming along to extend the range of work that can 
be handled automatically, to do away with human 
error, improve product quality and further lower costs 
in the production of parts which may be molded more 
economically in larger presses and multiple-cavity molds. 


The Watson-Stillman side-ram press pictured here is fully automatic 
with a horizontal opening between plates of 19 in. (25-ton capacity) 
and 22 in. (50-ton capacity) with a vertical opening of 21 in. and 
23 in., respectively. The oil reservoir and pump are in the base 


It is capable of turning out complicated parts without human attention 
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Laminating presses (Fig. 1) are equipped with a series of platens so that a number of sheets of 
material may be pressed at once. Rod-type semi-automatic presses (Fig. 2) are used for conven- 
tional compression molding. Both pressespictured are made by Lake ErieEngineeringCorporation 


COMPRESSION PRESSES 


by H.D. THWEATT* 


A COMPRESSION PRESS MAY BE DEFINED AS A DE- 
vice which applies pressure to plastic material either in 
a mold or between plates causing it to be cured to a de- 
finite size and shape. The necessary heat may be ap- 
plied directly to the chaneled mold or indirectly through 
the steam plates of the press. 

The simplest form of a press consists of a hydraulic 
ram and cylinder tied to a resisting member or head by 
means of four rods. This general design has many varia- 
tions both as to size and shape. 


Products 


Compression presses have two general divisions as to 
the type of work done, namely, laminated plastics of 
the sheet or slab type and, secondly, parts molded to 
a definite shape. 


Laminating presses 


These are usually of the multiple opening type having 
several steam platens between the fixed head at the top 





* Lake Erie Engineering Corp. 
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and the ram bolster and moving platen at the bottom 
The sandwich or layers of impregnated material are 
placed between the platens and the pressure applied by 
ram or rams. Steam is passed through the drilled holes 
in the platens giving the proper heat for curing. Usu- 
ally suitable loading devices called elevators, are used 
to raise and lower the material to the proper opening in 
the press. This type of press, however, because of its 
special nature represents only a small percentage of the 
total of compression presses used. 


Compression presses for molded parts 


These may be classified or divided into several different 
types, depending upon the nature and quantity of the 
molded parts to be produced, the principal divisions being 


A. As to operation, including hand-molding, semi- 
automatic, and fully automatic. 
B. As to design, such as rod-type or side-plate-type. 


C. As to source of hydraulic pressure, i.¢., from a cen- 
tral accumulator or pressure from a_ self-contained 
hydraulic pump. 
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Hand molding presses 


These are generally small, not over 20 in. by 20 in. in 
size and almost entirely of the four rod type. Sometimes 
they are multiple opening but usually of one opening 
only. The mold is separate from the press and is 
loaded and unloaded on the outside and then placed be- 
tween the steam platens of the press. The heat for the 
curing of the material passes through the body of the 
mold from the steam platen. This type of press is used 
for experimental and laboratory work and for small 
quantity runs where the cost of a more elaborate multiple 
cavity mold is not justified. 


Semi-automatic presses 


Perhaps most generally used of all of the compression 
type, they are almost entirely of the upstroke type ar- 
ranged with strippers at the bottom and sometimes at 
the top for the proper ejection of the finished piece. The 
two halves of the mold are mounted on bolsters and 
parallels, so-called, which separate the mold from the 
platen proper for stripping purposes. The mold itself 
is arranged with ejector pins which project through the 
bottom of the mold and bear against suitable cross 
knockout strips which in turn bear upon the knockout 
bars of the press. When the press is open, these knock- 
out bars are actuated by means of either auxiliary hydrau- 
lic cylinders or by means of knockout pins which bear 
against the top of the cylinder on the end of the down 
stroke. A similar arrangement is sometimes provided 
at the top in order to obtain top stripping as well. 


The semi-automatic press is always equipped with pull- 
back cylinders or other forms of return mechanism as it 
requires considerable pressure at times to separate the two 
molds and eject the finished piece. 


Automatic presses 


A comparatively recent development, they are still 
comparatively small in size, that is, with a few cavities. 
These have not only the regular features of the semi- 
automatic press but also automatic loading and ejection 
devices so that it is only necessary for the operator to 
keep the hopper full of the molding material. We be- 
lieve that you will see considerable further development 
in this type of press in the near future in order to compete 
with the high production of the injection molding type 
press now used for thermoplastics. 


Rod-type molding presses 


This type is the most universal in use at the present 
time and has been used since the beginning of the curing 
of plastic parts. 

These usually consist of a ram and cylinder at the bot- 
tom tied to a top head by means of four tension rods and 
nuts. The ram carries a moving platen which is guided 
on the four tension rods. Both the top platen and the 
moving platen are arranged with bolsters and parallels as 
described above having ‘‘T"’ slots for the proper fastening 
of the two mold halves. Knockout bars are arranged on 
both sides at the bottom and sometimes at the top to 
facilitate removal of the part. (Please turn to next page 


Here is a 390-ton angle press (Fig. 3) built by Baldwin-Southwark Corp. and a 450-ton semi-automatix 


compression press (Fig. 4) with fully enclosed hydraulic power unit built by Watson-Stillman Company 
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Side-plate type molding presses 


This is a more recent development in design which has 
been occasioned by the demand for greater accuracy in 
guiding and also for a neater, more streamlined appear- 
ance of the press itself. Instead of using four round rods 
for holding the cylinder to the top head, two rolled steel 
side plates of homogeneous and uniform material are used. 
Large substantial keyways are machined in these plates 
and corresponding keys in the cylinder and top head to 
take care of the tension. These side plates are securely 
bolted to the top and bottom members and, if properly 
designed, present the same effect as a solid housing. 

The most valuable characteristic is the use of the gib 
guides which are fastened to the moving platen and bear 
against suitable machined surfaces on the side plates. 
These are usually adjustable allowing takeup for wear, 
enabling the operator to keep the guiding of the moving 
platen accurate at all times. In order that there may be 
no binding or loosening of the guides when the press is 
heated up, it is customary to develop a certain angle of 
the guides so that the heat expansion will cause the gibs 
to slide along this surface instead of binding or opening 
up. The advantages of this type of guiding are quite ob- 
vious. Ontheolder type of presses it is custom ary to use 
extra large dowel pins or guide pins in the molds in order 
that proper registration may take place. With the side- 
plate or gib guide type of press, it is possible to use 
smaller dowel pins and also relieve the wear on the pins 
themselves. On the older four rod type of press it is 
customary to use babbitt guides which require complete 
replacement when they become worn. 

At first there was some criticism that the steel side 
plates shut off the accessibility of the dies on each side 
but this has been taken care of by cutting suitable open- 
ings or windows in the side plates. This still leaves suf- 
ficient tension area in the plates to take care of the load. 

Another variation of the side-plate type is where the 
rolled steel plates are used front and back instead of on 
each side. These plates are cut out in the center and the 
cylinder and the top head mounted between the two 
plates and bear against the edge of the cut out opening. 
It is then possible to cover over the two plates with suit- 
able sheet metal giving a complete streamlined appear- 
ance and this is especially adaptable where the press is 
self-contained with its own pumping unit which can be 
placed between the two plates. 


Fig. 5 shows a side-plate molding press with rigid housing 
and no tension rods. The moving platens are guided by four 
adjustable gibs which give maximum accuracy of both movement 
and pressure. Fig. 6 shows a side-plate tilting-platen type press 
Both presses are by Lake Erie Engineering Corporation 
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Hydraulic pressure supply 


All hydraulic plastic molding presses were originally 
operated from a central accumulator and pumping system 
as there were no modern rotary oil type of pumps avail- 
able. The accumulator generally consisted of a weighted 
tank, that is, with ballast hanging on a ram, having the 
proper size to develop the correct pressure. This ac- 
cumulator or reservoir was pumped up by means of a 
triplex or three plunger pump and sometimes by means of 
a steam pump. This accumulator was designed to have 
sufficient capacity to take care of several presses opening 
at the same time and the pump had a capacity to handle 
the total number of presses opening and closing within a 
definite period of time. 

In some cases a two-pressure system was used, that is, 
a low pressure for rapidly closing the press and then a 
high pressure for the actual final pressure. Three thou- 
sand lbs. per sq. in. were generally used on the accumu- 
lator type of press, but this varies from time to time. 


Self-contained presses 


This is again a more recent development which has be- 
come more universal throughout the trade especially 
with those molders who are making parts for their own 
manufactured products. This type of press is unques- 
tionably most desirable when only one or two units are 
required and it is a question of economics as to when 
the design should change from the self-contained type 
to the accumulator type. 

The hydraulic press manufacturer has a number of 
pumps available for the operation of these presses. Some 
of these are of rotary-piston type where an eccentric ac- 
tion of a ring carrying the plungers generates che desired 
flow and pressure. 

There is also the rotary-vane type of pump consisting 
of a series of vanes operating in an eccentric ring to de- 
velop the required pressure supplied. Both types have 
been used successfully by various manufacturers. 

One of the advantages of the self-contained type is 
that individual presses may be run individually without 
having to run acomplete accumulator system. This also 
avoids long hydraulic lines from the accumulator and 
pump to the presses with the accompanying high cost of 
maintenance for such equipment. 

In some few cases presses have been equipped with a 


Fig. 7 is a self-contained hand molding press by Lake Erie. Semi-auto- 
matic presses with self-contained hydraulic systems are growing in 
popularity. Fig. 8 shows such a press made by Hydraulic Press Mfg. 


Co. which is available in upward and downward acting pressures 
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hand pump where it was not economical to install either 
a self-contained motor driven pump or connect up to an 
accumulator line. 


Miscellaneous types 


In addition to the standard types noted above there are 
also several special types of presses one of which is the 
angle molding press. This was originally developed for 
molding angular pieces and the press has a vertical and 
also a horizontal ram. This type of press can also be 
used for recessed dies that cannot be split vertically alone. 
In other words, the die can be made of the three part type 
using the two rams to close the side and the top. This 
type has also been used for simplified injection molding, 
that is, by using the side ram to close the die and then 
mounting a plunger on the vertical ram to force the ma- 
terial into the mold. 

Another special press for compression molding is the 
tilting-head type which was originally built so that the 
whole top head tilted back after the ram had dropped 
down, allowing the operator to get at the bottom and 
top molds more readily for unloading and cleaning. A 
still later development of the tilting-head type or rather 
of the tilting-platen type is where both the top and bot- 
tom platens move out the front, at the same time they 


are tipped giving still greater accessibility to the molds. 
These are also equipped with automatic stripping or 
ejecting devices. 

Another variation of the compression molding presses 
is the toggle type. Instead of a straight hydraulic ram 
pushing up against the bottom platen, there are inter- 
posed a set of toggles so that the ram itself can be oper- 
ated under low pressure and through the toggles increase 
the force of the pressure against the platen. Another 
variation of the toggle press is where no hydraulic ram 
is used and the action is mechanical by means of an elec- 
tric motor directly driving the movement of the toggle. 


Operation and controls 


The simplest form of control on accumulator operated 
presses are the hand operated valves which are generally 
of the screw stem type. The operator merely closes the 
exhaust line with the turn of one valve and opens the 
pressure line with the other, causing the press to close 
and build up to the required pressure. Similarly, where 
heating and cooling were needed the steam and cold water 
valves were manually operated. 

With the introduction of the self-contained press it 
was possible to obtain not only quick and accurate control 
of the movement of the ram, (Please turn to page 313) 


Self-contained molding press (Fig. 9) with fully automatic timing control for both the press 
cycle and the steam and cold water cycles, built by French Oil Mill Machinery Co. Fig. 10 
shows a Greenerd arbor press, equipped with automatic electric time cycle and ram control 
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ALL-HYDRAULIC 
INJECTION MOLDING 


PRESSES 


Hydraulic power-directly applied-is emloyed 
for every pressure action in each of the H-P-M de- 
signs of plastic injection molding machines. This 


, provides the molder with extreme flexibility of op- 


eration and ease of change-over from one job to en- 
tirely different ones. Every function of injection 
molding is performed by H-P-M machines in a man- 
ner that is distinctively H-P-M. In sequence these 
are as follows: 


H-P-M POSITIVE MATERIAL FEED-A torque mo- 
tor driven feed mechanism delivers the granular 
molding material to the injection chamber. All units 
of more than two ounce capacity have an enclosed 
force-feed, providing positive delivery of large 
quantities. Feeding is automatically proportioned to 
plastic output. 

H-P-M FLUID-HEATED INJECTION CHAMBER - A 
circulating fluid, heated electrically by immersion 
elements, transfers the heat to the material in the 
injection chamber. This system has proven through 
extensive practical application to provide positive 
and accurate control of temperature of the plastic. 
Tests show very uniform heating. Temperature is 
stabilized by this H-P-M Fluid Heat Method through 
the equalizing effect of a volume of liquid —over- 
runs are avoided. Plastics of delicate tints are read- 
ily handled without burning. 


H-P-M HYDRAULIC-LOADED INJECTION NOZ- 
ZLE—Positive connection between the injection 
chamber nozzle outlet and the mold inlet is pro- 
vided by direct hydraulic means. No mechanica! 
adjustments are required. The loading on the nozzle 
is uniformly maintained. The nozzle withdraws 
slightly automatically at the end of each cycle, 
breaking the sprue. For access to the nozzle a wide 
separation can be quickly obtained. 

H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 
The H-P-M method of clamping the molds by direct 
straight line hydraulic action possesses the follow- 
ing distinct advantages: 

1-Clamping force applied directly over the mold. 

2-Clamping force definitely known and under 
positive control. 

3- Very few working parts, and these are extreme- 
ly simple. 

4- Very small friction of moving parts, resulting in 
high efficiency. : 

5-No load on pins, joints, links or other parts sub- 

ject to wear and failure. 
6-Rapid closing and opening of clamp. 


7-Absolutely smooth movement, free from shock. 
Important when inserts are used. 

8 — Variable daylight opening, requiring no fine ad- 
justment. 

9-—Clamp always automatically adjusted to mold of 
any thickness. 

10-No adjustment of clamp required when chang- 
ing molds. 


Every molder who uses H-P-M machines realizes 
the importance of the last named feature. Adjust- 
ment for molds of various thickness is not required 
in a straight hydraulic clamp. Where a toggle clamp 
is used a careful adjustment is necessary for each 
mold. A slight error in adjustment may result in 
damage to the mold and there is no way of definite- 
ly regulating the clamping pressure. 


H-P-M VARIABLE CAPACITY RADIAL PUMP 
DRIVE -Each H-P-M injection machine is provided 
with separate hydraulic power units for the direct 
hydraulic clamp and each injection unit. The radial 
type pump provides a constant pressure against the 
clamp ram with a very minimum power consump- 
tion, due to the variable volume feature. An auto- 
matic control regulates this according to demand — 
maintaining the output near zero when the ram is 
stationary while holding full pressure on the molds. 
Automatic follow-up of full load is accomplished by 
this same control. No chance for mold flash—the 
pressure is always right there. No waste of power 
as with constant volume pumps which must dissi- 
pate full horsepower through relief valves. 


H-P-M-THE COMPLETE LINE-a size for every 
molding job. H-P-M, the pioneer producer of injec- 
tion machines in America, offers a line of machines 
that embraces every possible requirement for injec- 
tion molding. A complete series of horizontal sin- 
gle unit machines of three basic sizes and several 
combinations of equipment provide injection capaci- 
ties of from two to twelve ounces of plastic per 
cycle. Vertical machines with multiple injection 
units, in the creation of which H-P-M is world pio- 
neer, provide for huge capacities, limited only by 
the ingenuity of the die maker and the practicability 
of the plastics themselves for extended applications. 

The H-P-M INJECTION MOLDING PRESS with 
every element of its hydraulic operating equipment 
is entirely the product of The Hydraulic Press Manu- 
facturing Company. Undivided responsibility with 
dependable, coordinated performance are thus as- 
sured each user. 

Bring your plastic molding problems to H-P-M 
where a practical solution can be secured. 


COPYRIGHT 1939--THE HYDRAULIC PRESS MFG. CO 
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Figure 5273 


rue u-P-m MODEL 40-H-2 


INJECTION MOLDING PRESS 


CAPACITIES 


The Model 40-H-2 is a complete self-contained in- 
jection molding press of the horizontal clamp type. 
Though the smallest machine of the complete H-P-M 
line, it is a most profitable volume producer of small 
plastic parts, capable of cycling very fast — provid- 
ing large output with economical dies. A well bal- 
anced, completely equipped plastic plant should 
have several machines of this size. 


Clamp pressure — 40 tons. 
Maximum mold size- 11%” x 14”. 
Minimum shut height of mold — 6”. 


Maximum opening between platens, open posi- 
tion — 18”. 


Maximum stroke of mold carrier platen — 12”. 


Maximum weight of material injected, one cycle 
—2 oz. 


Pressure per square inch on material in injection 
chamber — 13,500 pounds. 


Number of complete cycles per minute-—3 to 6. 
Outstanding, Exclusive H-P-M Features 
H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 


providing follow-up pressure under heavy load. 


H-P-M VARIABLE CAPACITY RADIAL PUMP HY- 
DRAULIC DRIVE-for maximum power economy 
and complete control. 


H-P-M FLUID HEATING OF INJECTION CHAMBER - 
provides positive control over plastic tempera- 
tures. 
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Figure 5333 


rue u-P-m MODEL 100-H-4 


INJECTION MOLDING PRESS 


CAPACITIES 


The Model 100-H-4 is the second size Injection 
Molding Press in the H-P-M line. Of intermediate 
capacity, it is equally suitable for long run produc- 
tion and small job lots because in favor of the latter 
molds can be changed quickly and no fine adjust- 
ments are necessary in changing from one job to 
another. 


Clamp pressure — 100 tons. 

Maximum mold size- 16%" x 24”. 

Minimum shut height of mold - 6”. 

Maximum opening between platens, open posi- 
tion — 18”. 

Maximum stroke of mold carrier platen —- 12”. 


Maximum weight of material injected, one cycle - 
4 oz. 

Pressure per square inch on material in injection 
chamber — 20,000 pounds. 


Number of complete cycles per minute-3 to 6. 


Outstanding, Exclusive H-P-M Features 
H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 


provides follow-up pressure under heavy load. 
H-P-M VARIABLE CAPACITY RADIAL PUMP HY- 
DRAULIC DRIVE-for maximum power economy 
and complete control. 
H-P-M FLUID HEATING OF INJECTION CHAMBER - 
provides positive control over plastic tempera- 
tures. 











Figure 5259 


THE H-P-M MODEL 200-H-7 OR 9 


INJECTION MOLDING PRESS 


CAPACITIES 


The Model 200-H-7 or 9 meets the modern demand 
for increased capacity in injection molding. It fol- 
lows the latest design H-P-M has developed in the 
horizontal type with heavy clamp pressure. This 
size is definitely a large producer — capable of clamp- 
ing and filling the largest molds it is practical to 
handle in a horizontal-type, single-unit machine. 

Clamp Pressure — 200 tons. 

Maximum mold size— 16%” x 24”. _ 

Minimum shut height of mold — 6”. 

Maximum opening between platens, open posi- 

tion — 18”. 


Maximum stroke of mold carrier platen — 12”. 


Maximum weight of material injected, one cycle — 
200-H-7 7oz. 200-H-9 9 oz. 


Pressure per square inch on material in injection 
chamber — 20,000 pounds. 


Number of complete cycles per minute —3 to 6. 


Outstanding, Exclusive H-P-M Features 


H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 
provides follow-up pressure under heavy load. 


H-P-M VARIABLE CAPACITY RADIAL PUMP HY- 
DRAULIC DRIVE-for maximum power economy 
and complete control. 

H-P-M FLUID HEATING OF INJECTION CHAMBER - 
provides positive control over plastic tempera- 
tures. 
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Figure 5332 


THE H-P-M MODEL 200-HX-6 OR g OR 12 


INJECTION MOLDING PRESS 


CAPACITIES 


The H-P-M Model 200-HX-6 or 9 or 12 follows the 
established design of the H-P-M Horizontal Clamp 
Type-but with pressure on material stepped up to 
30,000 pounds at increased injection plunger speeds, 
thus injection capacity is not sacrificed for the high- 
er pressure. The clamp unit duplicates that of the 
200-H line, injection unit is especially built through- 
out for practical operation at increased pressure. 
Each unit is individually operated from separate 
H-P-M Radial Pump Power Units. Additional power 
capacity provides for full injection output at the 
increased injection pressure. 


Clamp pressure — 200 tons. 

Maximum mold size- 16%” x 24”. 

Minimum shut height of mold — 12”. 

Maximum opening between platens, open posi- 


tion — 18”. 

Maximum stroke of mold carrier platen- 12”. 

Maximum weight of material injected, one cycle - 
200-HX-6 6 oz. 200-HX-9 9 oz. 

200-HX-12..............12 oz. 

Pressure per square inch on material in injection 
chamber — 30,000 pounds. 

Number of complete cycles per minute-—3 to 6. 


Outstanding, Exclusive H-P-M Features 


H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 
provides follow-up pressure under heavy load. 
H-P-M VARIABLE CAPACITY RADIAL PUMP HY- 
DRAULIC DRIVE-for maximum power economy 

and complete control. 

H-P-M FLUID HEATING OF INJECTION CHAMBER - 
provides positive control over plastic tempera- 
tures. 
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rue H-P-M MODEL 250-V-ovn 9 


INJECTION MOLDING PRESS 


CAPACITIES 


The H-P-M Model 250-V-double 9 machine incor- 
porates two complete injection units, one on each 
side of the vertical downward-acting clamp press, 
and hydraulically synchronized in their movement 
with those of the press. It has a capacity of 9 
ounces per shot per unit-—or a total of 18 ounces per 
cycle. The press as well as the two injection units 
are individually operated, each having its separate 
H-P-M Radial Pump Power Unit. 


Clamp Pressure — 250 tons. 
Maximum mold size-—24” x 24”. 
Minimum shut height of mold -— 10”. 


Maximum opening between platens, open posi- 
tion — 25”. 
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Figure 5029 















Maximum stroke of mold carrier platen — 15". 
Maximum weight of material injected, one cycle - 
18 oz. 


Pressure per square inch on material in each in- 
jection chamber — 20,000 pounds. 


Number of complete cycles per minute-—3 to 5. 
Outstanding, Exclusive H-P-M Features 
H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 


provides follow-up pressure under heavy load. 


H-P-M VARIABLE CAPACITY RADIAL PUMP HY- 
DRAULIC DRIVE-for maximum power economy 
and complete control. 


H-P-M FLUID HEATING OF INJECTION CHAMBER — 
provides positive control over plastic tempera- 
tures. 
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Figure 5242 


THE H-P-M MODEL 500-V-ouanrurte g 


INJECTION MOLDING PRESS 


CAPACITIES 


The H-P-M Model 500-V-Quadruple 9 machine 
steps up plastic molding capacity to a total of 36 
ounces per cycle. It consists of a vertical, down- 
ward-acting press in which the molds are clamped 
and four injection units, two on each side of the 
press. Each unit has its own individual power unit 
which is synchronized with the press and its oper- 
ating equipment. The clamp press, like the Model 
250-V, is operated by the patented H-P-M Fastraverse 
System which has been in use on H-P-M Fastraverse 
Presses for more than ten years in sizes from 50 to 
5,000 tons pressure capacity. Such H-P-M presses, 
equipped with a battery of H-P-M injection units, 
afford almost unlimited future possibilities for huge 
capacities. 

Clamp pressure — 500 tons. 

Maximum mold size- 36" x 48". 

Minimum shut height of mold — 16”. 


Maximum opening between platens, open posi- 
tion — 40”. 

Maximum stroke of mold carrier platen — 24”. 

Maximum weight of material injected, one cycle — 
36 oz. 

Pressure per square inch on material in each in- 
jection chamber — 20,000 pounds. 

Number of complete cycles per minute -3 to 4. 


Outstanding, Exclusive H-P-M Features 


H-P-M DIRECT PRESSURE HYDRAULIC CLAMP - 
provides follow-up pressure under heavy load. 
H-P-M VARIABLE CAPACITY RADIAL PUMP HY- 
DRAULIC DRIVE-for maximum power economy 

and complete control. 

H-P-M FLUID HEATING OF INJECTION CHAMBER - 
provides positive control over plastic tempera- 
tures. 
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Fig. 11 


work in the Ford Motor Co. plant at Detroit. On the press at 
right (Fig. 12) may be seen the huge cast mold in which trunk com- 


COMPRESSION PRESSES 


(Continued from page 304) but also the pressure as well. 
In other words, it is possible for the operator to set, by 
means of a certain valve, the desired pressure which is 
generally anywhere from the maximum down to practi- 
callyzero to suit the particular piece or part beingmolded. 
This is of considerable advantage when smal] molds are 
being run in a large press as it eliminates the excess pres- 
sure which is apt to damage the mold. Also when deli- 
Cate imserts are used, too much pressure is apt to either 
break or move them out of position. 

One of the most important developments of recent years 
is the time cycle control of the operation. This can be 
used on either the accumulator operation or the self- 
contained type of press. On the accumulator operated 
press, diaphragm type of valves is used having a large 
air diaphragm at the top and the time cycle control is 
essentially a synchronous motor with a cam which oper- 
When the press is loaded, the time 
cycle control is started and the press is closed and held 
to a definite period of time and then opened. It is also 
possible to gas the mold or, in other words, release the 
pressure temporarily and then automatically come on 
Where heating and cooling are required in the 


ates small air valves. 


again. 


cycle, it is possible to operate the steam and cold water 
valves the same way and from the same timer. In the 





Part of the battery of French Oil Mill molding presses at 


partment covers for Mercury cars are being experimentally molded 











self-contained presses, the time cycle control is generally 
electric, that is, electrical solenoids are operated on the 
pressure valve although in some cases a similar type of 
synchronous motor with an air operated valve timer is 
used in conjunction with an air cylinder on the hydraulic 
control valves. 

With this type of time cycle control, it 1s possible to 
duplicate the curing period exactly, eliminating all of 
the personal elements, insuring absolute uniformity of 
finished material, providing all of the other conditions 
are constant. With these time cycle controls it is pos- 
sible to vary the cycle from one set of molds to another 
very easily. 

This time cycle contro! has been used principally with 
the larger manufacturers but we predict that these will 
be introduced to a greater extent with the custom molders 
in order to avoid loss due to parts being over- or under- 


cured, causing scrap. 


General 


With the wide range of sizes, designs, operation, and 
control, it is possible now to obtain a correct press for any 
particular type of compression molding. Developments 
are being made every day and the manufacturers of the 
hydraulic presses are anticipating the requirements of 


. 
present-day custom#molders 
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Lucite pieces being sanded with 
Wetordry Tri-M-ite cloth using 
&@ jig to maintain original angle 
during the operation. Final 


polish is obtained by buffing 


FINISHING METHODS AND EQUIPMENT 


by J. DELMONTE* 


ARTICLES PRODUCED FROM PLASTIC MATERIALS 
owe much of their popularity to the high quality of the 
finish appearing on their surfaces. So important an 
aspect of the plastics industry has this become, that cus- 
tom molders, manufacturers of laminated plastics, and 
fabricators of cast plastic materials are establishing 
standard techniques and installing adequate facilities 
for the finishing of their products. Though the term, 
finishing, was interpreted in the early days of the plastics 
industry to mean only polishing, today it is inclusive of 
those operations which have to do with the handling of 
materials from the time they leave the molds and presses, 
until they are packed and ready for shipment. These 
Operations may include sanding, filing, drilling, tapping, 
tumbling, cleaning, buffing, wiping-in lacquers, miscel- 
lancous machining and engraving, polishing, gaging, 
cementing, and inspection 





* Instructor in Plastics, Armour Institute. 
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Why finishing operations 


While plastic materials will reflect the finish of the 
mold surfaces or the platen between which they are 
pressed, further operations are necessary to increase the 
utility of the article and to augment the finish which is 
already present. To understand the nature of the finish- 
ing operations and why they are so important, it is 
necessary to examine certain features of molding, lami- 
nating, or casting methods employed. 

Molding. While fundamentally the design of the 
molded article will determine where the mold will be 
divided, general observations may be made on the nature 
of mold parting lines as influenced by the design of the 
mold, the method of molding, and the number of cycles 
that have been completed. In conventional hot com- 
pression molding or cold molding, the materials are 
introduced into the mold cavity before the mold halves 
are clamped together. The excess molding materials 











ABOVE PHOTO SHOWS BATTERY OF ELEVEN GORTON MACHINES AT CHICAGO MOLDED PRODUCTS CORP. 


Conclusive evidence as to the adaptabil- 
ity of GORTON Super-Speed Milling Ma- 
chines and Duplicators to the variety of 
uses required by producers of plastic 
molds, and plastic products in general, is 
provided by the rapid increase in the num- 


ber used for these purposes. 


During the past year, nearly a dozen leading 
plastics producers have installed additional 
GORTON equipment 


in their mold shops. 


GORTON Super- 
Speed Millers and Du- 


GEORGE 


GORTON 


plicators are versatile, accurate, and de- 
pendable. Every day they are producing 
savings of from 30 to 75 per cent in mold 
cost for their users — savings that are be- 


ing turned into profits. 


Investigate the profit-making potentialities 
of GORTON equipment. Write today for 
complete literature describing GORTON 
Super-Speed Millers and Duplicators, or 


send work to us; we 
will reproduce and 
submit cost and time 


data to you. 


MACHINE CO. 


1100 I3th ST. 





RACINE, WIS. 
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PpENTICE  ™ 
“RECOGNIZED.E! 





“MORE GOODS FOR MORE PEOPLE AT 
LESS COST’—ACCOMPLISHED WITH 11 
REED-PRENTICE PLASTIC INJECTION MOLD- 
ING MACHINES AT THE PLANT OF A 
LEADING MOLDER IN WESTERN MASSA- 
CHUSETTS. 


Photographs on left show part of this installation 
with apa of two precision molding jobs on 
regular production. 

The modern features and production advantages 
of Reed-Prentice equipment have influenced 
this customer to order (11) eleven machines. 
One of the largest molders and materia! manufac- 
turers has ordered (17) seventeen, and many 
customers have ordered at least (6) six. 


=  — MODERN FEATURES INCLUDE— 
. ~ Aye sl New Magnetic Heating cylinder suitable for all 


kinds of Thermo-Plastic materials and providing 
extreme wide range in capacity and quick change 
of color. 

More sensitive temperature control through 
thermocouples at front and rear of heating 
cylinder with dual potentiometer controller. 

A centralized control panel for manual, semi- 
automatic or full automatic operation. 

Injection end and toggle end easily adjustable 
for variation in mold design and thickness. 

Toggle construction permits high locking pres- 
sures and positive ft ow of die plates eliminat- 
ing flash. 

Machines available for Higher Pressures up to 
40,000 Ibs. per sq. in. on material. [No extra 
charge. | 

Special Reed-Prentice Features covered by Pat- 
ents Pending. 





REED-PRENTICE CORPORATIODWor 








MACHINES NOW 
SUCCESSFUL OPERATION 





PECIFICATIONS 10A-2 oz. 10A-4 oz. 10D-6 oz. 


nces molded per shot 2 a 6 - : Pe, >) ed ae 
asticizing capacity per hour 2 Ibs 36 Ibs. 45 Ibs. 56 we sweet ened Sok, SE. oe wa ite . 
Pressure per square inch on materia! ,000 Ibs. 20,000 Ibs. 20,000 Ibs. 
te of injection, cubic inches per 

second 7.3” OF 11.4” 


7 al . P 
of die plates 1946 l 1914" x 21” 21° x 25” 21” x 26” : —_ , 
bace between bars 12” x 12” 12” x 12° 114%"x14\" 1144°x14\" ee *. 
id opens 8” 8” 8” 8” — 
aximum die space 18” 18” is” 18” 
nimum die space 7° 7° } 
aximum casting area in mold 36 sq. in. @ 20,00 36 sq.in.@20,000 668q. in. @ 20,000 66 sq. in. @ 20,000 
bs. pressure per Ibs. pressure per Ibs. pressure per Ibs. pressure per 
sq. in. sq. in. sq. in. sq. in. 
pacity of feed hopper 40 Ibs 40 Ibs. 50 Ibs 50 Ibs. 
tor required 15 H.P. 16 H.P. 20 H.P. 20 H.P. 








Machines available for Higher Pressures up to 40, S. per sq. in. on material. [No extra charge.] 


TYPICAL PRECISION MOLDING OF OTHER CUSTOMERS — 
(Photographs on right) J 


ath Glove Box Redio Grill—Tenite 
ite No. 2 Flute—Tenite 
e Cardinal Corporation Bridgeport Molded Products, Inc. 
ansville, Indiana Bridgeport, Connecticut , ? 


ia—Lucite Magic Hanger—Monsanto Acetate 
ndle—Tenite Magic-Hanger, Inc. 

uto Radio Face—Tenite Trenton, N. J. 

hicago Molded Products Corp. Molded by Plastic Molded Arts, Inc. 

hicago, Illinois Brooklyn, New York 


20 Tooth Brush Handles—Vinylite 
1. Sekine Company 
New York City 





BRANCH OFFICES AND AGENTS AT YOUR SERVICE 


Fer 
EW YORK: Reed-Prentice Corp. (Branch Office], 75 West St., . a, 
TROIT: Kordenbrock Machinery Co., 2832 E. Grand Blvd. BAe 
TTSBURGH: Barney Machinery Co., 537 Union Trust Bidg. . 
ICAGO: Neff Kohibusch and Bissell, 2255 W. Madison St. 
VELAND: Mr. L. H. Mesker, 926 Hollenden Hotel 
OS ANGELES: Machinery Sales Co., 4439 Santa Fe Ave., Los Angeles, Calif. 
FFALO: Osgood Machinery & Tool Co., 43 Pearl St. 
NADA: F. e Barber Machinery Co., 132 Front St. E., Toronto, Montreal, Canada. 
LAND: Alfred Herbert, Ltd., Coventry. 
RANCE: Societe Anonyme Alfred Herbert, 3 Rue Du Delta, Paris. 
ALY: S.A. Italiane Alfred Herbert, Vie Andrea Doria 22, Milan. 
DIA: Alfred Herbert [India| Ltd., 13-3 Strand Rd., P. O. Box 681, Calcutta. 


N\ Worcester, Mass., U. S. A. 


will appear along horizontal flash lines in flash molds or 
as vertical fins in positive mold designs. While the 
operator may knock off most of the flash or fin on the 
molded articles when removing the pieces from the cavi- 
ties, that will not suffice. Further operations for ob- 
taining a smooth even finish are necessary, particularly 
if a low production mold without a high polish is em- 
ployed in molding. 

Though flash lines are kept to a minimum in transfer 
and injection molding, where the molds are clamped 
together before the material is introduced, gates and 
sprues must be trimmed from the molded articles and the 
actual points of entry into the molded pieces finished to 
conform with the remainder of the articles. Further, as 
compression, transfer, and injection molds wear, flashes 
and fins increase in thickness, necessitating more care- 
ful and longer finishing operations. 

For the sake of illustration, a few examples of specific 
design features of molded articles which entail special 
finishing operations are cited below: 

1. Wiping-in of enamel on engraved surfaces, 

2. Location of mold parting line in middle of curved 
surface, requiring heavy and prolonged buffing, 

3. Clearances between coring pins and force plugs in 
the mold, 

4. Cementing molded plastic pieces together, 

5. Drilling side and oblique holes, which may be im- 
practical to mold into place, 

6. Roll-leaf embossing and pressing overlays in place 
on the surface. 

Laminating. Finishing operations for laminated phe- 
nolics or ureas while not carried out as extensively as for 


Here is a multiple-spindle drilling machine made by B. M. 


Root Co., designed for rapid finishing of plastic parts 
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molded plastics, are nevertheless of a special nature. 
The surfaces of large, flat, laminated sheets mirror the 
finish of the platen which contact the bottom and top 
surfaces. While the usual finish is a glossy, smooth sur- 
face, matte finishes, wood-grain finishes, and tapestry 
designs are not uncommon in laminated plastics. After 
the sheets leave the press the edges must be trimmed and 
sawed off to size. Manufacturers of laminated plastics 
often engage in further finishing operations such as 
cutting the sheets into strips and perhaps drilling them; 
grinding tubes or rods down to accurate dimensions and 
cutting them off to given dimensions; and drilling and 
pressing in inserts. While many industrial consumers 
purchase their laminated stock in sheet, bar, or rod stock, 
there are certain economies to be gained by conducting 
finishing operations at the plant of the plastic laminator. 

Casting. Cast articles of plastic materials and articles 
machined from cast rods, bars, tubes, or special shapes 
make extensive use of finishing operations. Removal of 
flash from the larger cast housings and removal of tool 
marks from smaller machined pieces constitute the prime 
reasons for further finishing. ‘Tumbling, buffing, and 
polishing are a few of the many finishing operations em- 
ployed to restore the natural luster to cast articles, which 
were impaired by machining. Developments in trans- 
parent and translucent cast plastics have necessitated 
particular pains in polishing as blemishes are readily seen. 


Finishing operations as affected by the plastic material 


The identity of the plastic material will have a bearing 
upon the technique to be followed in the finishing. The 
glossy surfaces of phenolics and ureas are due to a thin, 
transparent layer of pure resin which separates itself 
from the reinforcing materials. The heat from a 
smoothly polished mold surface, or the heat from local- 
ized friction developed in tumbling or buffing will sweat 
out this layer. The proportion of the resin present, the 
dyes, and the fillers employed will also have an important 
bearing on the finish that can be developed 
plastic materials have a much lower heat distortion point 
than the thermosetting plastics, greater precautions will 
be required for the former in buffing and polishing. 
Certain plastic materials will take on a good polish with 
the minimum of difficulry. Among these are casein 
plastics, cast phenolics, and cellulose plastics. 

Some of the synthetic resins are more brittle than 
others and require certain precautions in finishing, par- 
ticularly rough finishing and machining operations. 
Urea plastics, for example, should not be coarse filed as 
small cracks may originate along the edges where tool 
marks appeared. In other operations, phenolic and 
acrylic plastics will tend to chip at the point where the 
drill enters the material, and hence may require counter- 
sinking. As the various finishing operations are dis- 
cussed, differences as occasioned by the nature of the 
plastic material and its method of fabrication will be de- 
scribed more fully. It will be found that manufacturers 
of equipments for finishing plastics, base their recom- 
mendations upon the material to be handled, volume to 
be treated, type of finish desired. (Please turn to next page) 


As thermo- 




















You Furnish The Product--We'll 
Furnish The Profit Package! 


You make a good product. It has to be good in order 
to pass the critical eyes of store buyers. But what about 
your package? Does it attract the eyes of ultimate buy- 
ers? Does it advertise your product? Does it help display 
your product? Does it help SELL? Modern H & D 
Profit Packages do all of these things . . . for a great 
many successful merchandisers. Profit Packages are 
planned in the Packaging Laboratory of H & D, head- 
quarters for modern design, fine color printing and 
box engineering. Let the Authority on Packaging help 
create a real Profit Package for your product. Send a 
letter — even a post card — for your free copy of the 
stimulating book, “PROFIT PACKAGES.” 


THE HINDE & DAUCH PAPER CO. 


Executive Offices: 3938 Decatur St., Sandusky, Ohio. 


um FACTORIES AND SALES OFFICES 
IN PRINCIPAL CITIES 
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SELL 


NOW GET THIS 
16-PAGE BOOK... 
SEE HOW YOUR 
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1 New Tapestry Pat- 


term—An example of one 
of the exquisite stock pat- 
terns available to users of 
H & D Profit 
















Packages. 


2 Modern Design— 
Printed in Two Colors 


—Only two colors on this 
package, yet overprinted on 
the new over-all tapestry 
pattern they give the im- 
pression of three or more 
colors. 


3S unit Packaging 
—Here is a shelf package 
and delivery package, all 
in one. Packed 6 or 12 in & 
a master shipping box. Re- 
duces damage, saves time 
and labor for the retailer, 
wins customer good will. 





Profit Packages Cost No More 
In most cases, Profit Packages cost 
no more than ordinary containers. 
They prove daily their ability to 
earn extra profs. 









' | : ) 
PACK IT! SELLIT! in ed PROFIT PACKAGES 


Use a Package That Helps Make a Sale 





OCTOBER 1939 





Four-unit Lupomatic tumbling barrel for dry polishing jewelry 
and other small plastic pieces. Shoe pegs and polishing com- 
pounds do the polishing as the eight-sided barrel revolves 


Rough finishing operations 


Included in rough finishing are filing, ashing, sanding, 
and rough tumbling, or any combination of these. 
Which methods are to be pursued are largely determiaed 
by the size of the piece to be handled and the complexity 
of the design. Small compression molded articles or 
parts machined from cast phenolics are often handled 
very economically and satisfactorily by tumbling meth- 
ods. On the other hand, larger molded articles, molded 
parts with thin sections or heavy inserts which may be 
broken in tumbling, or melded pieces with inserts that 
are apt to become filled with abrasive during tumbling, 
are better handled by manual means on a sanding belt 
and buffing wheel. 

Filing. Filing operations by hand are currently em- 
ployed on molded parts for openings or corners where 
the flash lines are not easily reached by other methods. 
An example of such a piece is the removal of tlash between 
the louvers of a molded radio housing. Among other 
examples employing hand filing operations are the sprue 
marks or projections appearing on injection molded 
articles. These may also be removed by a sanding belt, 
and smoothed down by tumbling or buffing. 

Ashing. Rough cutting down of plastic materials, 
particularly large pieces is sometimes accomplished on 
an ashing wheel. A wet paste of ground pumice and 
water is fed from a container under the wheel by the 
operator, between the work and the buffing wheel. The 
grades of pumice which are employed by firms using 
these methods, are # o and # o'/;. Muslin cloths are 
used in building up the buff. For a 12 in. to 14 in. di- 
ameter wheel, a speed of about 1200 r.p.m. is recom- 
mended. It is necessary to apply the pumice frequently 
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to the wheel, as it does not adhere readily on the pe- 
riphery of the wheel. Appreciably longer periods of time 
are required by this method than by many other rough- 
ing methods. 

Sanding. In sanding equipment for finishing plastic 
materials, particularly noteworthy are the flexible abra- 
sive belts. They are adapted to the rough finishing of 
medium and larger molded or cast articles. A typical 
example is the ‘“Wetordry Tri-M-ite’’ cloth which em- 
ploys a silicon carbide abrasive grain bonded by a syn- 
thetic resin. While abrasive belts with #24 to #600 
mesh size abrasives are available, the grades ranging 
from #220 to #320 mesh have been found most useful for 
rough finishing plastics and the removal of sprue pro- 
jections and heavy flash lines. The belt may be operated 
dry or in conjunction with a water spray nozzle, using 
belt speeds ranging from 2000 to 3000 ft. per minute on 
the surface. As the belt is flexible, it may be easily 
adapted to irregular surfaces. It is particularly effective 
for rapid cutting down, as may be occasioned by heavy 
flash lines or by cold molded pieces which are rather 
heavy in vertical dimensions. The cold molded pieces 
are not sanded until after they have been subjected to a 
baking operation. 

Illustration of the use of flexible, waterproof abrasive 
belts is shown in the photograph on page 329, Fig 5. 
The flash line of an automobile steering wheel is 
pressed against an abrasive belt, and held in place by a 
special jig, which may be easily rotated to obtain uni- 
form sanding. In Fig. 1, page 314, the rough finish- 
ing of a cast piece of acrylic plastic is shown. A rapid 
cutting down is obtained, and proper angles maintained 
by a special jig and table which may be set at any angle 
with respect to the abrasive belt. A buffing operation 
follows this procedure to develop high luster. 

Among other sanding operations of note are those em- 
ploying small abrasive papers for hand application in 
difficult corners of molded parts and small abrasive 
wheels driven by flexible shafts. The abrasive wheels 
are readily controlled in their movement by the operator 
and often form a valuable addition to the finishing de- 
partment for plastics. 

Rough tumbling. Rough tumbling operations are 
sometimes referred to as ashing operations and are well 
suited to removal of flash and fins from large quantities 
of small molded articles, as well as cut down tool marks 
on machined cast phenolics, casein or cellulose plastics. 
For the molded urea or phenolic plastics, barrel speeds of 
10 to 40 r.p.m. are required, though for delicate edges 
where chipping may occur the speed is kept under 30 
r.p.m. When the molded parts are to be de-finned 
small wooden pegs or burnishing balls are mixed with 
the parts and the tumbling proceeds 1 to 10 minutes. 
Removing flash from cellulose plastics requires a longer 
period of time, 3 to 6 hrs., using wooden pegs and some 
oils. Very heavy flashes on molded pieces caused by 
worn molds are better removed by filing or sanding. 

When machined parts from casein, cellulose plastics, or 
cast phenolic stock are to be ashed by tumbling, dry 
tumbling has proved to be the most effective. An abra- 
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You Need GROTELITE 


Injection Presses for 


Difficult 
Molding Jobs 











ROTELITE does a better job of meeting the diverse 
requirements of Injection Molding. 

Fastest speed of injection and ONE pressure from start to 
finish of injection piston travel, fills the mold in the shortest 
time. 
Smooth running and positive action when "the going is tough." 
Built throughout with plenty of "Oomph." 
Easily inspected and understood by the maintenance men. 
Can be inexpensively and quickly repaired after long and 
faithful performance. 


Tue GROTELITE ©. i’ 
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sive compound such as fine ground pumice, scrap plastic 
material, and wooden pegs or sawdust are added to the 
parts and the tumbling proceeds for 6 to 8 hrs. at a speed 
of about 30 r.p.m. until the articles are smooth. Re- 
plenish the abrasive compound when the cutting action 
slows down. At the end of the ashing operation the 
articles may be screened from other ingredients in the 
barrel. If a wet tumbling process is employed, washing 
and cleaning operations would be necessary. After this 
preliminary ashing operation, the machined parts are 
ready for further tumbling operations to develop various 
degrees of smoothness and gloss, as outlined in the fol- 
lowing paragraphs. Tumbling operations insure uni- 
formity of finish and the same degree of stock removal on 
all articles. 


Polishing operations 


In the polishing operations the final finish may be de- 
veloped on the surface of the plastic material by several 
methods. As in the case of rough finishing the decision 
rests upon the size and complexity of the design of the 
piece. When the parts are of a design that will permit 
tumble finishing, this procedure is followed to reap the 
advantages of economical and uniform finishing. Other- 
wise, hand operations upon the buffing wheel may be 
used to develop a satisfactory finish, particularly upon 
larger pieces. Polishing operations take place after the 
molded pieces have been drilled or tapped, providing 
these last operations are necessary. Machined pieces 
from cast, extruded, or laminated stock may be polished 
directly after rough finishing. Polishing requires a 
longer period of time than rough finishing and may some- 
times be divided into two or more stages. 


Tumbling barrels may be set up in single or multiple units as 
production demands in individual plants. This twin-barrel unit, 
with motor drive attached, is made by Rudolph R. Siebert Company 
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Polishing small machined pieces by tumbling. There are 
many types of articles machined from sheet, bar, tube, or 
rod stock, such as buttons, bracelets, cutlery handles, 
jewelry, handles, knobs, ash trays, buckles, and many 
other small miscellaneous parts. The polishing of these 
articles may require another ro to 16 hrs. in addition to 
the time already spent in the rough tumbling barrel. 
The actual time of polishing depends upon the type of 
finish desired, that is to say, whether low, medium, or 
high gloss is to be developed. The finishing of machined 
pieces is usually divided into two or three stages.. The 
articles are transferred from one barrel to another upon 
completing each stage. In the first stage wooden pegs 
and the articles fill the barrel about one-half full and 
tripoli powder, sawdust, and oleic acid are added (recom- 
mended materials for cast phenolic pieces). The barrels 
are rotated without the benefit of operators for a certain 
period of time. The articles are then removed, screened 
from the pegs and abrasive, and transferred to another 
barrel. In the second barrel a finer abrasive, is employed, 
such as a precipitated chalk mixture. After the articles 
have been polished in this manner for a length of time de- 
pending on the degree of finish wanted, a very high luster 
may be attained by a wax polish. Articles should be 
carefully cleaned before introduction into this barrel, 
such as by tumbling for a few minutes with a large quan- 
tity of sawdust and oil. In obtaining the wax polish, 
beeswax and carnauba wax are dissolved in turpentine 
and poured over the wooden pegs covering the articles. 
The articles are tumbled until the final gloss is developed. 
Sometimes one of the stages may be eliminated but this 
may necessitate a longer tumbling period in one of the 
other stages. Barrels should be rotated continuously 
and allowed to develop the frictional heat which will aid 
the polishing operation. 

Polishing small molded articles by tumbling. Molded 
articles do not require as long a polishing operation as 
machined pieces inasmuch as they come from a mold 
usually with a good surface. When the surfaces are uni- 
formly smooth a wax polish employing a small amount 
of compound may be applied for 1 to 2 hrs. in the 
tumbling barrel for phenolic and urea articles. If a dull 
molded surface is to be polished, 6 to 8 hrs. may be re- 
quired with a fine abrasive composition. Cellulose ace- 
tate articles as may be produced by injection methods may 
have the sprue filed or sanded off, and then introduced 
into the tumbling barrel. Usually 4 to 10 hrs. are re- 
quired for finishing these molded articles, and in one opera- 
tion, as compared to the 2 or 3 hrs. required for machined 
pieces. For the highest gloss finish, a wax polish in 
the tumbling barrel should prove satisfactory. 

Polishing articles by buffing methods. Molded articles 
which are either too large or too delicate to be handled 
in the tumbling barrel, larger machined pieces, sheets, 
bars, etc., are often polished by buffing methods. Pol- 
ishing operations of this nature may be divided into two 
stages depending upon the condition of the surfaces of 
the article to be polished. Assuming that coarse tool 
marks and scratches have been removed by rough finish- 
ing methods, fine scratches and fine tool ‘marks may be 





















GTH OF 
LONGER SERVICE IN EVERY LEN 


litle Metal 


RIGHT: American Seam- 
less has been in daily use 
for over two years in this 
modern molding plant 
conveying bot water at 
200 lbs. pressure. 


BELOW: American 
Bracketubes are shown 
below on a molding press 
A patented support mech- 
anism holds the flexible 
tubing in horizontal po- 
sition. Ask for catalog. 


HEN you buy flexible connectors to carry steam 

heat or cooling water to the dies or platens on your 
presses, you really buy Aowurs of service. Your costs are ma- 
terially affected by the number of times the connector will 
move up and down without needing attention. 

No wonder so many plastics molders have standardized 
on AMERICAN SEAMLESS for this vital service, for American 
Seamless is made from true bronze seamless tube, corrugated 
to obtain true flexibility and jacketed with wire braid to 
impart extra strength. Fittings can be either welded on, or 
of the “reattachable type.” 

Let us send you the complete story, including simple in- 
stallation instructions. We can show you 
how to get more months of service by 
using a product especially designed to do 
the job. Ask for catalog SS-25. - 


A nerican lanl Hote 


. 3 pA AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 






General Offices: Waterbury, Connecticut - Subsidiary of Anaconda Copper Mining Compan) 
In Canada: Anaconda American Brass Lid., New Toronto, Ont. 
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nll PLASTICS 
Modo Tiewses 


Designed and built to meet pres- 
ent day requirements for speed, 
accuracy, and economical opera- 
tion, Southwark Hydraulic Presses 
offer you a way to increased profits. 

Southwark builds a complete line 
of modern plastics molding presses 
for almost every type of molding 
operation. Leading molders 
throughout the country have found 
that Southwark Presses help them 
do a better job—more economically. 


Whatever your molding problem, 


it will pay you to consult Southwark 
first. Baldwin-Southwark Corp., 
Philadelphia; Pacific Coast Rep- 


resentative, The Pelton Water 


Wheel Co., San Francisco. 


7,000-ton Southwark 4-ft. 6-in. x 
12-ft.-6 in., 12-opening, Steam 
Platen Press for molding large 
plastic sheets. 








The NOVEMBER Issue of 


MODERN PLASTICS 
Will Announce the Winners of the 


FOURTH ANNUAL 
MODERN PLASTICS 
COMPETITION 


Be sure to see November MODERN PLASTICS, which will 
announce and feature the award-winning entries in the 
Plastics Competition. 


These are ‘‘case histories’’ that will inevitably show how to 
solve your plastic problems. Full page photographs and 
descriptions of the winners will show just how the manufac- 
turers were successful in using plastics. 


If you aren't now a regular subscriber (perhaps you're 
receiving the magazine only occasional months), just fill 
in and mail to us the reply card bound in this issue. 





You'll receive a year of valuable MODERN PLASTICS news << i 
and ideas that you'll be able to put to use immediately each 
month. MODERN PLASTICS, 122 E. 42nd St., New York. 








EXHIBIT OF ALL ENTRIES 


All entries in the Fourth Modern Plastics ompetitien will be ex- 
hibited starting Oct. 2 at the offices of MODERN PLASTICS. 


You are cordially invited to attend this remarkable showing of latest 
applications and improvements. 














MODERN PLASTICS 


26th Floor of the Chanin Bldg., Opposite Grand Central 
122 E. 42nd St. - - - NEW YORK, N. Y. 











removed by buffing on a-muslin wheel. A tripoli com- 
position applied to the buffing wheel will give general 
all around good results on plastics. A soft, well venti- 
lated buffing wheel is preferred particularly in buffing 
thermoplastic materials, as the article must be kept mov- 
ing and cool enough during operation to avoid heat 
marks or undulations on the surface as would be caused 
by the buffing wheel. Softer buffing wheels for polish- 
ing plastics are developed through an appropriate use of 
spacers between individual buffs and through a loose 
stitching of the buffs. Wheels built up in this manner 
will not burn the work as readily because of greater ven- 
tilation between the buffs, and will yield more easily to 
generously curved surfaces. For a more rapid cutting 
down action, as on the edges of sheet stock, frequent ap- 
plications of a coarse buffing composition to a tightly 
sewn wheel will give good results. A 12 in. diameter 
wheel, 4 to 5 in. wide, should be rotated about 2500 
r.p.m. for thermosetting plastics, and about 1500 
r.p.m. for thermoplastic materials, though a certain 
amount of experimenting is necessary for determining 
optimum speeds for different compositions and different 
wheel constructions. 

The final polishing operation on the buffing wheel is 
usually referred to as a coloring operation, whereby the 
article is given a bright luster. There are several 
ways in which this operation may be conducted satisfac- 
torily. Lustering compounds with a very fine abrasive 
will give good results, the amount of abrasive applied to 
the wheel being in smaller proportions and at less fre- 
quent intervals than in buffing. Lustering compounds 
should not be used for cutting down, as the time involved 
would incur too long an operation. Buffs built up from 
canton flannel are often employed in coloring plastics, 
and are operated at slightly higher speeds than in buffing. 
When large flat areas or sheets are involved, soapy water 
solutions with flannel buffs may be used for cleaning. 
Flannel buffs without any composition are also employed 
for a final wiping action on the article. 

While machined articles or parts which come from un- 
polished molds may require the full complement of ash- 
ing, buffing, and coloring, some molded articles having an 
almost acceptable finish to begin with may require not 
more than one operation on the buffing wheel, usually in 
the nature of a coloring or wiping operation. This is 
often necessary even if the mold is polished, for the 
articles may have been handled after coming from the 
mold in drilling or tapping, hand filing or sanding of 
flash lines, and hence may pick up dirt and smudges. 

Special polishing methods for thermoplastic materials. 
While less frequently employed than tumbling or buffing 
methods, dipping procedures have nevertheless proved 
satisfactory for some types of articles derivable from 
casein or cellulose plastics. This technique is usually 
suited to a large number of small articles though reason- 
able precautions must be observed to select a not too ac- 
tive solvent, in removing articles from the solvent, and 
in the method of removing volatile constituents. Sol- 
vents will tend to level out the microscopic ridges formed 
by very fine abrasives on the articles. Another special- 





5 


Sanding automobile steering wheels with flexible abrasive belt made 
by Minnesota Mining and Mfg. Co. Arrow points to water inlet 


for the spray nozzle which cools the plastic material during the process 


ized polishing technique, adaptable to dull or matte sur- 
faces of sheets of thermoplastic materials, is to place 
them between highly polished platens under heat and 
pressure. Under these conditions a thin resin surface 
film will form giving the material a glossy finish. 


Recent trends in tumbling and buffing equipments 


The tumbling barrels designed for finishing of plastics 
have undergone an extensive development to their present 
high state of efficiency. Varying 24 to 30 in. in diameter, 
and 20 to §0 in. long, they have a hexagonal or octagonal 
shape and are mounted so as to rotate about a horizontal 
axis. For abrasive or rough tumbling, an unlined stecl 
barrel is often used, though in the more conventional 
type, maple, birch, and cypress liners areemployed. The 
present tendency has been toward mounting the barrels 
one above the other to conserve floor space and handling, 
such as in Fig. 3, page 320 and Fig. 4, page 324. Space 
under the barrel permits removal and screening of the 
pieces. Recently developed tumbling barrels also reflect 
new trends in machine drives, with individual motor 
units mounted on the base of each machine. 

While many of the developments in buff construction, 
buffing compositions, and buffing lathes are occasioned 
by the metal working industry, there are singular re- 
quirements on the part of the plastics industry, The 
utility of softer, well-ventilated buffs and special com- 
positions has already been brought out in discussing 
buffing of plastic parts. As for design trends in polishing 
lathes, double-spindle machines, increased accessibility 
through longer overhang, and variable speed drives are 
most noteworthy. Installations of polishing and buffing 
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equipments are accompanied by adequate dust collectors 
and conduit to keep the surrounding atmosphere as clean 


and fresh as possible. 
Drilling and tapping 


Drilling and tapping operations are often conducted 
upon molded, laminated, and cast plastic parts. These 
operations are performed either after the article is re- 
moved from the mold or between rough finishing and 
final polishing. Generally, side holes are drilled and 
counterbored, cored holes tapped, or threaded inserts 
cleaned of molding compound by re-trapping. There are 
types of holes such as long thia or oblique holes for oil 
passage to motor bearings in molded plastic motor hous- 
ings, which would be difficult to reproduce in molding, 
though are readily drilled into position. Another classic 
example is a radio housing, which to reproduce horizon- 
tally displaced holes would require a split mold, an expen- 
sive investment for units of that size. Radio cabinets 
often require drilling and counterboring operations on 
the sides. To expedite operations multi-spindle ma- 
chines are available for drilling the articles. Often as 
many as 9 or 10 holes are drilled simultaneously with 
special jigs locating the work with respect to the vari- 
ous drilling heads. (Illustrated on page 318.) 

The multi-spindle drilling machines is an important 
factor in the finishing of the materials, providing a ready 
means of reproducing certain design features which are 
not economically accomplished in other ways. Special 
drills are also important as, unlike metals, drilled holes 
in plastics tend to be smaller than the outside diameter 
of the drill. Drills and taps for plastics are ground over- 
size, and provisions made for greater chip clearance and 
a smaller amount of land, as well as greater leads on the 
drill. Nevertheless, taps are replaced at frequent inter- 
vals as they tend to overheat due to the low thermal con- 
ductivity of the plastic material, drawing the temper of 
the steel. The problem is less severe when the taps are 
used for brass inserts in the molded plastic, which may be 
for either the shaping of the threads or the cleaning of 
threads that had already been cut. 


Miscellaneous machining operations on molded parts 


There are certain miscellaneous machining operations 
other than drilling or tapping performed on molded plas- 
tic members, which serve to augment the utility of the 
article Through the use of appropriate chucking de- 
vices, parts may be turned down on the lathe to tolerances 
much closer than can be held in molding. This proce- 
dure is often carried out at the plant of the manufacturer 
rather than the custom molder, inasmuch as gages can 
be used to check assembled parts. Accurate tolerances 
are also obtained on laminated phenolics through the 
aid of grinding operations. 

Engraving on molded and laminated plastic materials 
is sometimes accomplished through the use of pantograph 
machines. There are several types of jobs which require 
these individual finishing operations rather than re- 
production on the molds. For example, personal articles 
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of molded plastics are sometimes engraved with the name 
of the owner, a feature often proving to be a strong selling 
point for the article. Further, the surfaces may require 
a narrow slot machined in place for insertion of certain 
metal overlays. Insertion and pressing in of the over- 
lays are regarded as part of the finishing procedure. 


Wiping-in enamels and cementing 


There is an increasing use of wiped-in enamels and 
lacquers on the surfaces of plastic parts and the cementing 
of pieces from different molds together. Both of these 
operations are properly included in the category of fin- 
ishing operations, as they serve to prepare the article for 
industrial consumption. Designs and lettering are either 
molded or engraved in position and the enamel or lacquer 
applied either by spraying or brushing. The lettering 
or design is usually sunk beneath the surface of the body 
some .008 in. to .o10 in., permitting the removal of excess 
lacquer or enamel material by wiping with a clean rag. 

Cementing entails the uniting of two or more plastic 
members or one or more non-metallic members to a plas- 
tic piece, through the medium of a cement comprised 
essentially of a solvent for the plastic. There are nu- 
merous examples where this technique has brought about 
some decorative appeal in the design, by combining two 
types of plastic materials. In other instances, because of 
limited space, cementing of parts together serves to elimi- 
nate bulky attachment pieces, though unless there is a 
positive solvent action as in the case of some of the ther- 
moplastic materials, the bond may tend to be more 
mechanically weak than the rest of the body. After 
the cements have had enough time to set, it may be 
necessary to polish the articles on a buffing wheel in 
order to remove excess cement. 


Gaging and inspection 

Gaging and inspecting of plastic parts bring to a con- 
clusion the finishing of plastic parts. Accuracy of 
measurement is particularly necessary for molded parts 
which depend upon close tolerances for assembling to 
other pieces. While the usual depth, go and no-go 
gages are employed, it is often necessary to develop spe- 
cial gages for individual molded parts. Special gages 
may be in the nature of contour gages, gages for inspect- 
ing distances between cored holes, radius gages, etc., all 
of which permit the stamp of approval on special molded 
parts. Whether accurate gaging for dimensions is neces- 
sary or otherwise, final inspection of the quality of the 
article and the workmanship is imperative. Blemishes 
or defects as may arise from the molding material, mold, 
or finishing procedures, cause the rejection of many 
pieces. A knowledge of the nature of these defects and 
blemishes is obtained only through experience of what 
can occur in materials preparation and molding. There 
is no doubt but that a rigid inspection keeps satisfied cus- 
tomers, though too many rejects reduce the profit. 
However, custom molders have found that careful finish- 
ing procedures for their plastic parts greatly reduce the 
number of rejects in the final inspection. 
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Modern Machines for Testing Modern Materials 
Our long experience in the study and solution of 


Materials Testing problems is built in Olsen’s Modern 
Testing Machines. 

Olsen Universal Machines are simple in construc- 
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For measuring resistance to shock. 
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One of four long banks of molding presses at General Electric Co. (above left) heated by 370 deg. F. high 
pressure hot water from insulated overhead mains. Heater coils, on a treater oven at Synthane Corp. (right), 
with automatic control of high pressure hot water. (AI! photos by courtesy of J. O. Ross Engineering Corp.) 


HEAT FOR MOLDING 


by A. W. DE REVERE* 


WHILE GAS AND ELECTRICITY ARE OCCASION- 
ally used for the heating of platens or molds to the 
proper temperature for the molding of plastics and rubber, 
the heating medium in most general use has been steam. 
However, recently there has been introduced in several 
plants in this country a newer method—that of using 
““superheated"’ or high-pressure hot water which offers 
many advantages and economies in a molding plant. 

To get a clear picture of the difference in use of steam 
and high-pressure hot water, let us first view the genera- 
tion of heat in the boiler. 

Any standard boiler may be used for either system and 
it may be fired by coal, oil or gas in the usual manner. 
An operating pressure is set to obtain the highest tem- 
perature required in the process heaters, which, if 350 
deg. F. is desired, would be 120 Ibs. per sq. in. gage. 
Water is fed to the boiler and heated up to the boiling 
point which is 350 deg. F. at the pressure of 120 lbs. 
per sq. in. 

If steam is to be used as the heating medium for proc- 
ess work additional heat must be furnished in the boiler 
to vaporize the water in an amount considerably greater 
than required to heat the water up to the boiling point. 
For instance, assuming that water is fed to the boiler 
from a hot-well condition of 180 deg. F. at atmospheric 
_ pressure and raised to 350 deg. F. at 120 lbs. pressure, 
it would require 174 British Thermal Units of heat for 
each pound of water. If then 870 B.T.U.'s more are 
added to each pound of water it would be vaporized to 
dry saturated steam at 120 Ibs. pressure and still at a 
temperature of 350 deg. F. It is this heat of vaporization 
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or “‘latent’’ heat that is given up when steam condenses 
in the pipe lines and heating apparatus. 

The steam will propel itself through the piping to 
heat users but at the expense of part of its heat and pres- 
sure; then in the heating apparatus it condenses still 
under pressure and in doing so gives up the latent heat 
that has been put into it in the boiler. The condensate 
is water under pressure which must be purged from the 
presses to allow more steam to enter, and this is accom- 
plished by traps which discharge to a low-pressure 
line carrying the condensate back to the hot-well and 
feed, water heater in the boiler house. The hot-well is 
vented to the atmosphere; therefore, the condensate 
having lost pressure from that in the press loses con- 
siderable of its heat and weight in ‘‘flash-off'’ through 
the vent. Cold makeup water is added to take care of 
this and other losses and the water is pumped back to the 
boiler to complete the cycle. 

If, however, high-pressure hot water is to be used as 
the heating medium it is unnecessary to go through the 
vaporization part of the cycle in the boiler. Water 
that has been heated to 350 deg. F. at 120 lbs. pressure is 
withdrawn from the boiler and circulated through the 
mains and presses by means of a pump and returned direct 
to the boiler still under full pressure. In passing through 
the presses the water gives up heat and is reduced in 
temperature a certain amount but not in pressure. One 
pound of water gives up one B.T.U. for each degree F. 
drop in temperature so that it is necessary to pass through 
sufficient water to accomplish the heating with the de- 
sired uniformity of temperature. What heat is not used 
goes directly back to the boiler in the return )water, 
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which replenishes what has been used in the presses plus 
a small amount lost owing to radiation from the in- 
sulated mains. 

Let us now look at some of the thermal properties of 
water and steam. We have seen that in the steam boiler 
both the water before evaporization and the dry saturated 
steam at 120 lbs. gage pressure are both at 350 deg. F 
From the steam tables we find that under these condi- 
tions of pressure and temperature the water weighs 
55-6 Ibs. per cu. ft., whereas steam weighs only 0.3005 
Ib. per cu. fg; and, what is important to consider, that 
one cubic foot of water contains a total heat of 17,870 
B.T.U.'s, whereas one cubic foot of steam contains 378 
B.T.U.'s. In other words a given volume of high-pres- 
sure hot water contains 50 times the heat of the same 
volume of steam. 

Thus we see that the water system acts as an accumula- 
tor of heat with a large reserve capacity to take up any 
sudden loads without reduction of pressure, which in a 
steam system would mean reduction of temperature. 
Also, if we make allowance for the difference between the 
ordinary velocity of steam and that of water in the 
piping, we find that a given size of pipe will pass five 
times the amount of heat in water than in steam, thus 
making for a much greater uniformity of temperature 
throughout the system and affording the opportunity of 
using smaller piping and valves. 

It has been observed that presses and molds heat up 
much more rapidly with high-pressure hot water than 
with steam, which is a matter of importance when molds 
are changed or after a weekend shutdown, and particu- 
larly when both heating and cooling are employed in 
each curing cycle. 

} Many engineers consider that steam should have the 
advantage of maintaining uniform press temperature 
because with a fixed pressure the temperature of steam is 
constant until condensation is complete. If it were 
possible to maintain fixed conditions that would be 
true but there are operating difficulties tending to offset 
best results. It is impossible to maintain pressure in all 
steam lines due to variation of loads and sudden large 
demands with consequent large drops. The temperature 
falls with the drop in pressure. Thus we are not as- 
sured of a constant inlet temperature. Then when a 
trap is discharging condensate there is a tendency to 
reduced pressure and temperature on the outlet. Also 
air is carried over from the boiler with steam and if this 
pockets in the presses ‘‘cold spots’’ are found and it is 






necessary to bypass the trap in order to purge the press 
of air and condensate, resulting in a pressure drop at the 
outlet and a loss of valuable heat in the steam used for 
purging. Traps, even if perfectly maintained, will 
leak some live steam at times to the return lines. Some 
or all of these conditions exist in every plant and make 
it difficult to maintain uniform temperatures. 

It is not always possible to realize that these things 
are taking place and operators think that press tempera- 
tures are uniform because theoretically they should be. 

In a high-pressure hot water system we have seen that 
it is much easier to maintain a uniform flow temperature 
to all parts of the plant. Air that may be entrained in 
the water at the initial filling of the system is soon vented 
off and the same water is being constantly recirculated 
and reheated. This affords positive circulation to all 
parts of the presses with clean water that is free of air 
and scale-forming impurities, so that all parts become 
uniformly heated. Absence of corrosion and scaling 
means cleaner boilers, piping and platens or molds with 
better heat transmission. This feature alone is responsi- 
ble for a great reduction in costs of maintenance and re- 
placement. The elimination of traps, separators, by- 
passes, condensate collectors and makeup feed water 
heaters and purifiers contribute to savings and simplicity 
of operation. 

When it is required to change press temperature for 
changes in grades of molding materials the usual method 
with steam is to install a pressure reducing valve at each 
press and this is a simple and effective means. With hot 
water no added equipment is necessary for moderate 
changes, for the water flow can be throttled by the press 
valves and still maintain sufficient uniformity of press 
temperature. But where the size and design of the molds 
or platens are such that a large reduction could not be 
secured with uniformity of temperature, recirculation of 
a considerable portion of the return water and the ad- 
mission of just sufficient water from the hot water flow 
main to maintain the desired temperature will accom- 
plish the desired result. 

While we have discussed in the foregoing mainly the 
design and operating features of each system, it has been 
noted that there are some inherent and operating losses 
when using steam that are absent from the high-pressure 
hot water system. It has been found that definite fuel 
economies ranging from 25 percent to 40 percent or more 
have been realized in actual molding plants by the use of 
high-pressure hot water. 


At the extreme left is a rod and tube press installed at 
Synthane Corp., which is heated by the Ross Super- 
therm system. The illustration beside it shows a sheet 
laminating press which is heated by the same system 
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by CHARLES F. ELMES* 


SUITABLE PRESS CONTROL MECHANISM HAS FOR 
a number of years been a subject of great interest, both 
to the press user and the manufacturer of hydraulic equip- 
ment. In the early days of the plastic molding industry 
when hand molds were used almost exclusively, the 
question of controls for the hydraulic plastic molding 
press was comparatively simple. It was then only 
necessary for the equipment manufacturer to have in 
mind the source of pressure supply, that is, whether 
the press was to be operated from an accumulator system 
or a direct pumping unit. If pressure was obtained from 
an accumulator system, the simplest type of stop and re- 
lease valve was required (Figs. 1-2), although of course in 
some instanceswhere both high-and low-pressure accumu- 
lators were employed, an additional valve was used for 
automatically admitting high-pressure liquid when the 
low pressure had reached its limit (Fig. 3). Similar 
systems are still demonstrating their worth in modern 
molding plants, by automatically conserving high pres- 
sure liquid instead of leaving the change-over from low 
pressure to high pressure in the hands of the operator. 


* Charles F. Elmes Engineering Works 














Stop, or release, valves are used to operate from 


Fig. 2 is a combination release and safety valve 


YDRAULIC CONTROLS 


In the case of the self-contained press, that is, the press 
with its individual pumping unit—and before the de- 
velopment of the rotary type pump—units similar to 
that shown in Fig. 4 were often used. In some instances 
the reciprocating or plunger pump was not mounted on 
the press, but arranged as a separate unit placed adjacent 
to the press. With such installations, a simple stop 
valve was used as a release, and an adjustable type by- 
pass valve employed to by-pass the pump and maintain 
pressure during the curing cycle. 

These systems apply to the hand mold type of press and 
therefore, no pressure was required for opening the press 
at the end of the curing cycle, since the molds were 
parted after removal from the press. 

With the development of what is commonly known as 
the semi-automatic type of plastic molding press which 
involved the loading and unloading of the molds without 
their removal from the press, it was found that additional 
pressure was required for stripping the pieces from the 
molds. This necessitated what is commonly known as 
pullback cylinders on the presses, and the general practice 
was, and still is in many instances, to float these pullback 
cylinders on the accumulator line. This of course re- 


Fig. 3 shows an automatic high- and low- pressure valve 
designed for admitting high-pressure liquid where the 
low pressure has reached its limit. Fig. 4 is a hot 
molding press with a heavy duty type pumping unit 


a direct connected pump. Fig. 1 shows a valve with 
4 horizontal connections at right angles with each other. 
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Model ‘‘D*’ De Mattia In- 
jection Molding Machine 


SPECIFICATIONS 


Molded material per in 
jection 


Injections per hour 
Time for injection stroke 


Meximum projected erea 
of molded parts 


Mold closing force 


Plasticizing capecity 


Motor furnished 
Maximum Mold size 


Distance between die 
faces 
open 


(stroke) when 


Maximum die space 
Minimum die spece 
Floor space required 


Weight of machine in 
cluding 


proximately) 


motor (ep- 


4 ounci's 
120 to 450 


2 seconds 


30 sq. in 

200 tons 

30 Ibs. per 
hour 

10 H. P 

1344” x 16” 

1534” round 


7" 
9” 

5” 

108” x 30” 
7,000 Ibs 


De Mattia Two Ounce Unit 
Injection Molding Machine 


SPECIFICATIONS 


Molded material per in 
jection 


Meximum injections per 
hour 


Time for injection stroke 
Mold closing force 


Meximum projected area 
of molded parts 


Motor furnished 
Maximum mold size 
Meximum die spece 


Distance between die 
faces (stroke) when 
open 

Minimum die spece 


Floor spece required 


Weight of machine in- 
cluding motor (ap- 
proximately) 


Plasticizing capecity 


2 ounces 


140 to 500 
144 seconds 


80 tons 


18 sq. in 
10 H. P 

12” x 14” 
8” 


” 

4’ 

35 "x 
31%” 


3,200 Ibs 


20 Ibs. per 
hour 


De Mattia One Ounce Unit 
Injection Molding Machine 


SPECIFICATIONS 


Molded materia! per in 
jection 


Meximum injections per 


hour 
Time for injection stroke 
Mold closing force 


Maximum projected area 


of molded parts 
Motor furnished 
Maximum mold size 


Maximum die spece 


Distance between die 
faces (stroke) when 
open 


Minimum die spece 


Floor spece required 


Weight of machine in 
cluding motor (aep- 
proximetely) 


Plasticizing capacity 


ounce 


140 to 500 
“1 


seconds 


80 tons 


12 sq. in 
7% H. P. 
12” x 14” 
8” 


4’ 


34 46"x 


3,000 Ibs 


14. Ibs per 
hour 





DE MATTIA cquipMENT FOR INJECTION MOLDING 


De Mattia #1 Acetate 
Grinder 


SPECIFICATIONS 


Capacity—200 lbs. per hou 


3 HP Motor with double “V”’ 
belt and Cast Iron Pulleys 


Four steel chopper blades with 


inserted tool steel cutting edges 


Best type roller bearings with 


positive seal 


Standard screen with 1/4" 
openings 
Net weight with motor (ap- 


proximately) 600 lbs. 


DE MATTIA high speed injection molding units are fully mechanical in operation .. . 
they are built to meet the demands of molders to whom time is money. 


For complete particulars, write, wire or phone. 


DE MATTIA MACHINE A 


CLIFTON 
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You are welcome to our full cooperation. 


ND TOOL COMPANY 
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quired the use of a three-way operating valve, either of 
the two-stem handwheel operated type (Fig. 5) or of the 
single-stem rapid-acting type shown by Fig 6, or the 
balanced spindle type as shown by Fig. 7. 

In contrast to floating the pullback cylinders on the 
line another common practice is to admit hydraulic pres- 
sure to the pullback cylinders only when this is required 
for opening the press. To do this requires the use of a 
four-way operating valve, either of the three-stem hand- 
wheel operated type, or of the four-spindle type, similar 
to the valve shown in Fig. 8. 

It must be understood chat the above mentioned valves 
are all of the type suitable for installations where water 
is used as a pressure medium, and that in many instances 
valves of a simpler and less costly design can be employed 
where oil is the pressure medium, such as the piston type. 

In recent years the perfection of various types of rotary 
oil pumps has resulted in a number of important and de- 
sirable changes in press control mechanisms, and has 
been instrumental in bringing about the popularity of 
the self-contained plastic molding press. The use of 
these pumps has made possible a less costly, more com- 
pact press unit, combining pumps, motor and controls 
in one housing, and presenting a more pleasing genera! 
appearance. Such a unit is shown in Fig. 10. 

Self-contained presses of the conventional four-column 
type construction, incorporating the same features of 
pumping unit, controls, etc., are also used (Fig. 9). 










Fig. 6 


The pumping unit on the modern self-contained press 1s 
often of the high- and low-pressure type, employing the 
use of a large volume low-pressure pump which serves to 
move the press ram under rapid traverse until the molds 
are closed. At that point pressure in the system im- 
mediately increases, thereby actuating a by-pass valve 
which allows the low-pressure pump to bypass the oil 
back to the reservoir. During the press closing period, 
the high-pressure pump delivery has also been directed 
into the press cylinder. This pump then continues to 
build up pressure to the desired point and maintain that 
pressure during the curing cycle. 

In the case of the radial piston type pump, a pump con- 
trol is usually used which permits this high pressure 
pump to move over on practically no stroke, which 
means that the pump is simply delivering a sufficient 
quantity of liquid to maintain pressure in the press 
cylinder and to compensate for any leaks which might 
occur in the system. It will be seen that by moving the 
pump over to short stroke, the motor is unloaded, due to 
the small volume of liquid being handled. 

An alternate to the above system in which high- and 
low-pressure pumps are required is that system using a 
high-pressure pump only, and a rapid advance ram. 
In such a system the discharge from the high-pressure 
pump is directed to the smaller or rapid advance cylinder, 
thereby accomplishing quick closing of the press. While 
the press is being closed the main or large cylinder is pre- 
filled with liquid through a prefill valve of sufficient size 
to allow a free flow of the liquid from the prefill tank, 
the liquid being directed to the prefill valve by the 
combined forces of gravity and the vacuum created in the 
cylinder by the ram movement. (Please turn to page 344, 


A three-way high- and low-pressure operating valve for accu- 
mulator systems with single acting presses is shown in Fig. 5, 
while a three-way single or dual pressure valve is illustrated by 
Three-way single pressure operating valve is_illus- 


trated by Fig. 7, and a four-way valve appears in Fig. 8 
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BARCO 
BARCO SWIVEL JOINTS for leakproof swing 


The fluid tight qualities of BARCO Swivel Joints are unaffected by either alternating heat and cold 














suction or pressure. 


Proof of the sterling qualities of BARCO Swivel Joints is found in their wide use as standard equip- 
ment on injection and compression molding presses, pleten presses, high quality machine tools, etc., 
made by leading machinery manufacturers, and their wide use by rubber end plastic manufacturers. 


Write today for catalog 257 giving complete details and cost. 
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Swivel 7S-8CS Swivel 7S-8BS Swivel 7 AS-8CS Swivel 7AS-8BS 


REVOLVING JOINTS for free movement in all directions 


Free movement in all directions with trouble-free, long service make BARCO Revolving Joints unique. 
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They are highly desirable for steam, gas and other Auids transmitted between a stationary supply pipe 
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and a rotating drum. 
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The only part that revolves is the rotating sleeve. This sleeve also slides in and out to take care of end 





play. The double ball design provides flexibility to compensate for misalignment or eccentric 


movement. 










When it is desired to feed different Auids into the revolving drum, or to syphon condensate out through 


the same opening, the adapter 18-R is used. 


Write today for catalog 
291 giving complete de- 
tails and cost. 





Barco Manufacturing Co. 
1813 Winnemac Avenue 
CHICAGO, ILL. 


in Canada: The Holden Co., Ltd 
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futomatic Molding Preduces 
Loawenr-Cost Plastic Parts 


Now, with Completely Automatic Molding, you can produce plastic parts at 
lower cost, broaden their application and replace with moldings many 
stampings, die-castings, screw machine products, etc. No multiple-cavity 
molds are needed . . . mold savings alone have paid for machines. You 
mold only as you need parts, keeping inventories at a minimum. You can 
change product design quickly and at minimum mold expense. 


Stokes Completely Automatic Molding Machines produced the typical parts 
shown above .... intricate as well as simple moldings, parts with under- 
cuts or side-draws, also threaded parts . . . parts of highest quality, identical 
moldings, always uniform, always at low cost. 


These machines are molding— 


@ Legs for an electrical appliance, formerly purchased at $15.00, produced 
at $1.70 per M. (for material, heat, power and direct labor). 


@ Threaded housings, three at a time, 40,350 per week, unscrewing them 
automatically. 


@ One machine saved enough on one job, in 100 days, to pay for itself. 


@ Automatic screw machine parts that cost $76.00 per M., molded at a cost 
of only $12.00 for material, heat, power and direct labor. 


Let us make molding cost studies for you. Simply send samples ana state 
quantities required per year. We'll make typical studies, without cost, 
without obligation. Write for new catalog and complete information about 


Automatic Molding. 


F. J. STOKES MACHINE COMPANY 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Pacific Coast Representative, L. H. Butcher Company, Inc. 


Machin Tetone copecty, Winches §= Sag these machines af the Chemical Exposition 


FI Stokes 





stroke. Other models available. 
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“Standard” Semi-Automatic Molding Presses 


Increase Production . . . Improve Quality 


For quick deliveries of moldings in large quantities, for general work if 
molds are already available, for molding larger parts that are beyond the 
range of fully automatic machines, for moldings with inserts, use Standard 
Presses. These are self-contained, toggle-type, semi-automatic presses .. . 
modern, productive, labor saving . . . ideal equipment for custom molder 
and manufacturer alike. 


In three new molding plants, within the past three months, Standard Presses 
and Stokes Automatic Machines have been installed, exclusively .. . 
selected because they make a well-balanced combination, a complete 
plant, capable of molding all work most economically. 


Standard Presses offer all the advantages of automatically controlled tim- 
ing, curing and breathing. They cut labor costs . . . one operator runs 
several presses, all he does is load and unload. They speed up production, 
shorten the time of the molding cycle, increase the number of heats per 
hour. They produce moldings of uniform thickness and highest quality. 
The toggle action is ideal for molding . . . fast in the clear, slow in the mold. 
Toggles lift the platens from the four corners . . . there can be no cocking of 
mold, no excessive mold wear and tear. 


Users say Standard Presses “Doubled the number of heats per hour”... 
“Cut labor cost in half” .. . “Eliminate mold wear” .. . “Negligible main- 
tenance—only $5.00 for nine presses and their molds in one year.” 


Standard Presses are built in six sizes, 20-tons to 300-tons capacity. Write 
for complete information. 


5934 Tabor Road, Olney P. O., Philadelphia, Pa. 


Cleveland: The Cleveland Duplex Machinery Company, Inc. 
Detroit: Thomas Redmond - ~- Boston: Lynd-Farquhar Co. 


Grand Central Palace, N.Y.C., Dec. 4-9, Booths 215-216 


Standard Semi-automatic Toggle-type 


Molding Press. 150-tons capacity. 











(Continued from page 340) 

In describing the cycle of the self-contained unit, it 
was stated that the low-pressure pump by-passes after the 
molds have been brought together and pressure starts to 
build up. In some instances it is not desirable to bring 
the molds together under the rapid advance speed. It 
is then possible to actuate the low-pressure by-pass valve 
by mechanical or electrical means, so that the rapid ad- 
vance speed of the press ram can be cut off at any desired 
point, this point being adjustable. When this occurs, 
the high-pressure pump continues to move the press ram 
at a greatly reduced rate of speed, thereby closing the 
molds gently and without shock. The time cycle con- 
trol which is now in use on many presses is simply a 
standard make of electric timer which can be set to main- 
tain pressure on the work for the required length of time. 
When this time has elapsed, an electrical contact is 
made with a solenoid-operated four-way piston type 
valve which immediately exhausts pressure from the 
main ram and directs the flow of the pump to the pull- 
back cylinders—or, in the case of the double-acting 
ram, to the pullback side of the main ram. 

As in closing, it is sometimes also desirable to open 
the molds slowly for a short distance, in order to pro- 
tect inserts,etc. A similar means to that described above 
can be used for actuating the low-pressure by-pass valve, 
so that the large volume pump discharge is not directed 
to the pullbacks until the molds have been opened the 
‘desired distance. The press then opens under the rapid 
advance speed. 

An addition to the fully automatic control system 
may be had where it is desired to automatically breathe 
or gas the molds. This makes it possible to auto- 
matically part the molds after a predetermined lapse of 
time, and then immediately close the molds and continue 
with the curing cycle. In addition to the automatic 
breathing control, similar mechanisms are used for. con- 
trolling the admission of steam to the molds, as well as 
the admission of cold water where chilling is desired. 

In summarizing, it will be found that molding presses 
can now be equipped with such control mechanisms that 
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Valves for self-contained presses 
(Fig. 9) are much more simple than 
those required where hot water is 
used for pressure. Rotary pumps 


(Fig. 10) sometimes supply oil 
pressure to conventional presses 


10 


the operator, after filling the mold cavities with the ma- 
terial has simply to push a single button, automatically 
starting a complete cycle which can include all of the 
various steps that may be required in handling the more 
difficult type of pieces. This leaves the operator free 
to proceed to the next press and perform the necessary 
unloading and reloading operations. 

Although practically all of the above description has 
dealt with control mechanisms, power units, etc., for the 
self-contained type of molding press, we should not over- 
look the fact that a majority of the presses now in opera- 
tion are provided with both low- and high-pressure liquid 
from accumulator systems. Space does not permit a dis- 
cussion of the various types of accumulator systems avail- 
able, i.e., weighted or gravity—hydro-pneumatic—and 
air ballasted types. This latter is considered by many 
manufacturers as being particularly adaptable for plastic 
molding service. 

The type of control valves used is governed principally 
by the type of liquid employed as a pressure medium, i.c., 
oil or water, but it may also be said that similar auto- 
matic control systems can be obtained for accumulator- 
operated presses. This valving will necessarily vary in 
certain details, but the electrical circuits for actuating 
main operating valve, controlling the breathing and time 
cycles, closing and opening speeds, are essentially the 
same and it is simply a matter of furnishing the necessary 
mechanism for actuating the valves which control the 
press movement, whether these actuating mechanisms 
be in the form of electric solenoids, small hydraulic 
cylinders, air cylinders, or diaphragms. 

It is for the press user to determine the most suitable 
type of control for the equipment in his plant. Con- 
sideration should be given to the type of work that is 
usually run in his presses, which of course involves the 
matter of loading time, curing time, etc., together with 
the original cost of the various available control 
mechanisms, and the maintenance of same, since it may be 
understood that for some classes of work a too elabo- 
rate and too costly hydraulic control system would not 


be advisable. 
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This group of parts moulded on Lake Erie presses by Norton Laboratories, Lockport, N. Y., 


One of 16 standard sized semi-auto- 
matic Lake Erie Moulding Presses 
built in either four column or latest side 
plate design available in self-contained 
or accumulator types with spring or 
hydraulic strippers. 


Leie Erie 1000 ton Hydraulic Mould 
iny Press with tilting 
m. multiple 





appeai, strength and economy. 


Mioulders Are Doing It Better 
With Lake Erie Hydraulic 
Moulding Presses 


In today’s battle of product improvement, plastics are 
probably the most-talked-of man-made material. Prac- 
tically one-operation conversion from raw material to com- 
pletely finished products throws heavy responsibility on the 
presses that are performing these industrial miracles. 


70 years of Lake Erie Engineering experience is helping one 
of the world’s newest industries make profits from ultra- 
modern products. 


Plastic moulders are taking advantage of the com- 
plete Lake Erie line of presses for fast economical 
production of widely varying sizes, shapes and types 
ranging from laminated sheets to intricate one-piece 


finished products. 


These photographs show just a few of the many 
Lake Erie Hydraulic Presses serving moulders and 
manufacturers everywhere. 


You are invited to “‘put it up to Lake Erie”’ and bene- 
fit from the wide and diversified experience of our 
engineers in designing, building and applying hydraulic 
presses for production of plastic products. An out- 
line of your requirements will receive expert attention. 


LAKE ERIE 


ENGINEERING CORPORATION 


Rex 868 Kenmore Station 
Sales Offices: New York Chicage 

European Representatives: Buck & Hickman, Ltd., 

London, England, Fenwick, S. A., Paris, France, Fenwick, 

S. A., Milano, Italy, L. Gardier & Co., Liegze, Belgium, John 


BUFFALO, N. Y. 











illustrates just a few of hundreds of products which have worked industrial miracles in sales 


Streamline Hand Moulding 
Presses with compact self-con- 
tained pumping units include 
sensitive pressure and speed 
controls. 
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Progress in plastics has been little short of phenomenal. 
Never before has the demand for adequate equipment to 
meet such unprecedented growth been so great. |.M.C., 
with its Lester Designed Fully Automatic Injection Mold- 
ing Machine, more than meets this demand. With a 
background of more than 20 years experience behind its 
design, is it any wonder that, today, 1.M.C.’s machines 


are the recognized leaders in the field. 


MOLDING MACHINES HAVim 


15% OF ALL SALES HAS RESULTED IN REPEAT ORDERS 


.M.C. Offers These Superior Features 


DESIGNED INJECTION 








Keeping pace with the Industry's growth, the number 
of 1.M.C. Lester Designed machines in use has 
Even more significant, 


These 
two facts speak for themselves. They are proof that 


doubled in the last year. 
75% of all sales has lead to repeat orders. 


1.M.C. is meeting the growing requirements of the 
plastic industry and is providing dependable, trouble- 


free operation under a wide range of conditions. 





L.M.C, Lester Designed Machines, built upon 
a beckground of more then a score of years ex- 
perience in the presaure casting field, offer 
these outstanding advantages: 

ELIMINATION OF FLASH 

Extremely heavy cast steel beams actually form- 
ing @ box construction, by which tremendous 
mold holding pressures are possible, coupled 
with the tive locking of the molds through 
the famed patented toggle lock mechanism com- 
bine to completely eliminate flash. 


RAPID MOLD CHANGE 


Positive adjustment of die plates, through « 
worm and worm wheel movement. 
entirely removed. Mold changin 
is but the work of minutes instead of hours an 
without the necessity of a skilled mechanic. 


OPERATING FLEXIBILITY 


A volume control unit is used in the plunger 
cylinder circuit providing com contro! of 
the injection speed without a ng injection 
pressure. A pressure reducing valve 


in the injection cylinder circuit provides easy 
control over the pressure without affecting the 
speed. These two features give easy, depend- 
able control over two of the most vital factors 
involved in injecting various thermoplastic 
materials. Consult an 1.M.C. user and leam, 
first hand, how smoothly these features operate. 


REDUCES INVESTMENT 


An 1.M.C, Lester Designed Machine of the 
higher capacities, frequently makes the instal- 
lation of additional equipment unnecessary. 
Extra cylinders of various capacities may do the 
job. (M.c. machines are built to provide 
quick and easy access for changing cylinders, to 
meet pressure and capacity requirements. 


OPERATING CHARACTERISTICS 


Less than one second required to complete 
actual injection of maximum casting of 100 sq. 
in... . speeds up to 245 inches per minute . . . 
pressures in use up to 35,000 pounds and higher 
pressures upon application or to meet demands 
of various materials . . . pump installations up to 


93 gallons per minute with corresponding 
motor requirements. These are a few of the 
1.M.C. Machine highlights. Full details upon 
request. 


WIDE RANGE OF CAPACITIES 


Standard machines consist of 4, 6, 8 and 12 
ounce capacities and are quickly available for 
delivery. Special machines of varying capaci- 
ties built to order. 


ENGINEERING ASSISTANCE 


1.M.C., through its own engineering depart- 
ment and through the Lester En ineering Co - 
pany, designers, will welcome the opportunity 
to help with your molding problems. Produc- 
tion estimates gladly given without obligation. 


WE INVITE YOUR INQUIRY 


Let us work with you on problems of injection 
molding. Write us for further details. Your 
inquiries will be acted upon at once. Before 
you purchase additional machines be sure to in- 
He re 1.M.C.'s line of Lester Designed 
Machines. 


>onanaats AN ACKNOWLEDGMENT TO I.M.C. USERS mm 


Index Machinery Corporation acknowledges to the users of 
its Lester Designed Machines the many fine expressions of 
full satisfaction that are regularly received. As further 
evidence of this satisfaction, it is indeed gratifying to |.M.C.— 
a Pioneer in Injection Molding in the United States—to real- 


ize that approximately 75% of Lester Machine sales has 


resulted in repeat orders. 
its proven equipment for which the Index Machinery Corpora- 
tion wishes to express its appreciation. 


It is this confidence and faith in 


A 


1,41 %9 Central Ave 
WN CGymecwmnatk Yio 



















































































Laboratory presses of many kinds are available for testing and experimental work. Even small pro- 
duction runs are turned out occasionally in these accurate and efficient presses. Those above, left 
to right, are made by Fred S. Carver; Evarts G. Loomis; and Charles F. Elmes Engineering Works 


LABORATORY PRESSES 


by FRED S. CARVER* 


NOT LONG AGO, SOMEBODY SAID IT WAS GET- 
ting so that whenever a chemist got an accidental reac- 
tion and found a sticky mess in his retort, he would im- 
mediately get busy to see whether he hadn't found an- 
other new plastic. This was probably quite true and is 
still going on, more than we know. 

But today there are many plastics, of many desirable 
characteristics, colors, and applications, for different 
uses, highly developed and still developing in ever-broad- 
ening fields. Not only development of these plastics, 
but of their applications and uses in producing a multi- 
tude of new things, goes on continually, and in these 
fields laboratory presses play a most important part. 

Laboratory presses have been developed and used 
which enable the chemist, the research man, and the 
production man, who work out, develop, and control 
the characteristics and uniformity of the different plas- 
tics, to run actual small scale molding tests in the 
laboratory, on samples and control batches. These 
same presses provide, too, for making molded samples of 
finished pieces, first through experimental production in 
single cavity molds, and often production in small scale 
multiple cavity molds, up to the point of sales. 


"@ Feed S. Carver. 
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Then if the product is right, it is ready for quantity 
production in the plant, by means of large presses and 
multiple cavity molds; and this is where plastic molding 
truly comes into its own. 

These small laboratory presses have been designed so 
that openings are quickly adjustable by hand to suit 
different experimental dies. They are provided with 
electric hot plates to suit the thermosetting materials, or 
with steam hot plates, which provide for steam heating 
and water cooling, to suit the thermoplastic materials. 

It is important that the presses be hand-operated, pro- 
vided with pockets for laboratory thermometers, large 
accurate gages, and hydraulic means such that moldings 
may be made accurately under varying conditions of 
pressure, time, and temperature, as required. And for 
these purposes, within limits, the smaller the press the 
better, because of its ease and speed of operation and 
adaptability for many purposes. 

It will be seen that with such a press, small scale tests 
are made and samples produced which mean much in 
guiding and controlling further operations. Not only 
molding, but extrusion and plasticity tests, laminations, 
etc., and even crushing or breaking tests, may be run on 
the same machine. (Please turn to next page) 
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Quality —Economy-—Service 


For Manufacturers of Plastic Products 














LUPOMATIC’S ENGINEERING SERVICE 
LUPOMATIC’S FOOLPROOF COMPOUNDS 
and the IMPROVED LUPOMATIC PROCESS 
give the Plastic Industry just what it needs. 
A QUALITY FINISH 
PERMANENCY OF LUSTRE 
EASE OF APPLICATION 
AND ECONOMY 
For SERVICE — QUALITY — ECONOMY 
let your Purchasing Agent specify: 
*“LUPOMATIC EQUIPMENT and 
LUPOMATIC TUMBLING SUPPLIES.” 


Lupomatic Motor Driven Type F 3 Tumbler Unit. Lupomatic Tumbling Units can also 


be had in double deckers with 2, 4 and 6 tumblers. 
mend a set-up tailored for your particular needs. 


This modern plant is located in 
New York City. Here we operate 
an up-to-date machine shop, wood 
working plant, Laboratory, Ex- 
perimental and Engineering Dept. 
all under one roof. 


Our plant in New Hampshire pro- 
duces all the wood pegs, com- 
pounds, sawdust and wood linings 
for tumbling barrels. Full control 
of raw materials enables the pro- 
duction of QUALITY PRODUCTS 


at low cost. 


** &* * 


Let us demonstrate this money saving 
process to you gratis. Write us today. 





4512 BULLARD AVE., N. Y. C. 





LUPOMATIC TUMBLING MACHINE CO., Ine. 


Leaders in the Field of Tumble Finishing 


Our Engineering Dept. will gladly recom- 





FAIRBANKS 4-1870—1871 
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There is perhaps no absolute dividing line between the 
laboratory press and the production machine. Larger 
presses are of course often required in the laboratory. 
However, these are usually production or semi-produc- 
tion machines, necessarily used in the laboratory when 
the tests and research work are run on pieces which are 
particularly large in size. 

But in general we thifik of the laboratory press as the 
one best adapted to quick, accurate, small scale tests in 
the laboratory. And it will be plain that in plastic 
molding, facts of a test on a few square inches of mold 
area, or a few cubic inches of material, may be quite 
accurately translated into large scale operations. 

When the required load, time, temperature, etc., are 
known, for molding a single piece in a single cavity die, 
then the multiple cavity die and capacity of the large 
production press for the particular piece can be accu- 
rately calculated to best advantage. 
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The variety and types of laboratory presses are almost without 
limit. Watson-Stillman Co., made the one shown, upper left 
That in the center is an H. P. M. laboratory press designed and built 
by the Hydraulic Press Mfg. Co. 


tons with a platen surface of 12 in. by 12 in 


It has a maximum capacity of 30 


The French Oil Mill 
Machinery Co. made the 50-ton laboratory press at the extreme right 
which is equipped with steam-heated hot plates with flexible steam 
connections. R. D. Wood Co., built the 30-ton HydroLectric labo 


ratory press at the left. Pressures from 2 to 30 tons may be exerted 


In many cases these little presses have been used in 
actual quantity production with multiple cavity dies for 
making such things as unbreakable watch crystals and 
various other small pieces. 

In some of the largest plants where there are great in- 
stallations of production presses, the little laboratory 
presses are needed just the same, and found most useful. 
For instance, one of the largest concerns has something 
like a dozen of them in its different laboratories and 
plants, for such requirements as samples, testing single 
cavity molds, and control work. The same is true of 
other large plastics producers, and of smaller firms 
and individuals producing plastics and plastics items. 

Everybody, everywhere, seems to be using the little 
laboratory press. It is working on the Malay Peninsula 
on rubber and other plastics projects, and in the jungle 
of Brazil, strange as that may seem. They are still being 
shipped to China in spite of that country’s difficulties. 











HOW TO MOLD 
SAMPLES 


TEST BATCHES 
SHORT RUNS 
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LABORATORY |v 
PRESS | 


Give a world of opportunities to your research and testing 
staff—and to your own inventive talents—by installing an in- 
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expensive Carver Laboratory Press. 


On just such compact, powerful little Carver Presses, many 
of the great plastic materials... highly profitable new molding 
techniques ...and well-known plastic applications were first 





developed. 


Weighing only 125 lIbs., the Carver Laboratory Press is a 
self-contained, hand-operated unit. It was developed es- 
pecially for plastics reseach, and testing. It provides gradu- 
ated pressures from 0 to 20,000 Ibs., with accurate gauges; 
temperatures up to 400° F., by means of electric or steam hot plates, with thermometer pockets. 





Molders, plastics users, material makers, universities and testing laboratories in all parts of the world are using Carver Labora- 


tory Presses to their great profit. Write for complete catalog. 





FRED S$. CARVER 


ea & 2S 2a m« EQUIPMENT 
Est. 1912 


343 HUDSON ST. NEW YORK 
IN LONDON BAKER PERKINS, Ltd. 
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WHEN ORGANIC PLASTICS WERE BORN SOME 


seventy-five years ago, it immediately became necessary 
to figure out ways and means of converting these new 
materials into useful products. Like the small boy who 
inherits his older brother's trousers reefed in here and 
there and cut down to his size, early plastics were handled 
with the same equipment that had been in general use 
for molding shellac and rubber compounds, slightly 
modified to fit their needs. These plastics, supplied in 
sheet form, were thoroughly heated to make them soft 
and pliable and shaped in a specially prepared mold fitted 
into a hand press. 

Then came plastic molding compounds ground into 
powder or sugar-like granules and suitable equipment 
had to be devised to take care of this more advanced 
product. Dies had to be redesigned and toggle-type com- 
pression presses replaced hand presses for the job of form- 
ing plastic parts. Before long, early molders discovered 
that the greater the compression, the better the molded 

















MOLDING PLANT EQUIPMENT 


part—the harder it became, the more resistant to mots- 
ture—and recognized the need for hydraulic pressure 
which was more even than toggle pressure could ever be. 

From then on, a properly and efficiently operated mold- 
ing plant has required, in addition to actual presses: 

Boilers—of sufficient capacity to service the number of 
presses installed. It takes a great amount of heat and 
pressure to convert a cup of molding powder or a thick 
round pill into, say, a box or bottle cap. The heat must 
be intense enough (from 250 deg. to 350 deg. F. depend- 
ing on the type of plastic used) to blend the material 
into a lumpless, viscous mass. 

Either steam or hot water, electricity or gas may be 
chosen to supply this heat to press platens. Steam is 
probably the oldest method and the most generally used 
of the lot, especially in large plants where a quantity of 
presses are operating more or less continuously. It is 
generated by a centrally located boiler unit and controlled 
at each press by a steam reducing valve that admits just 
the right amount to properly heat the mold. As the 
steam condenses the moisture is drawn from the mold 
through individual steam traps and returned to the boiler 

Mold heating by hot water, a system that is compara- 
tively new in this country, has been adopted by several 
of the newer plants. This, too, requires a conveniently 
placed boiler from which hot water is relayed to the 
presses, does its job of heating and is returned under full 
pressure in a closed system—no traps are necessary at the 
molding presses. ! 

Because even, steady heat is so important, automatic 
firing of the boiler is practically indispensable. Where 
oil or gas is used as fuel the boiler, of course, is equipped 


' See article “Heat for Molding,” page 334 


Tough leather packings are required to withstand the terrific wear 
and tear of the constant motion of the press ram. These (1) are 
Tannate packings, produced by J. E. Rhoads & Sons. Flexible meta! 
tubing (2) or swivel joints (3) used to convey steam and cold water 
alternately from the main lines to the press, must be capable of re- 
sisting sudden temperature changes. (Photos, courtesy American Brass 
Co., American Metal Hose Branch, and Barco Mfg. Co., respectively 
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HAWKRIDGE STEEL 


Developed Specially for Plastic Mold-Making 
and for Sheet Polishing. 





< 


HAWK BRAND POLISHING PLATES 
for FINER FINISHES 


Will bring a finer, more perfect luster to 
your flat plastics sheets. HAWK BRAND 
Polishing Plates have a mirror finish unsur- 


passed for quality and perfection. 





“HAWK” MOLD-MAKING STEELS I> 


Every type of special carburizing mold steels 





for deep-hobbing, easy-cutting, and par- 
ticularly long-lived oil hardening steels. 
There’s a “HAWK” steel made especially 
for every mold requirement. Write to us 
for complete data. 








HAWKRIDGE BROTHERS CO. 2 cares sw, ws 
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In the same plant, a small storage-battery truck (5) 
is used for the strenuous work of raising bulky dies 
to the level of the press opening and placing them 
between the platens. It is also helpful for 
removing dies after a run has been completed 


with automatic controls. The majority of coal burning 
boilers are fired by automatic stokers to guard against 
the variations in temperature that are bound to occur 
every time the door is opened to shovel in coal by hand. 

Although centralized heating units predominate, like 
everything else pertaining to a molding plant, they are 
not universal. There are shops where each press is sup- 
plied with heat by a small individual gas-fired boiler. 
This permits the operation of one press or a dozen with- 
out any heavy boiler installation. One molder has 
eliminated all steam connections by attaching a minia- 
ture, electrically heated boiler to the back of each press. 
The little boilers cut on and cut off automatically and 
the temperature can be controlled to close limits. The 
only use these shops make of a larger boiler is for heating 
the factory and office in the winter. 

Hydraulic equipment—to open and close the presses and 
apply pressure. The usual procedure is to close the mold 
slowly at low pressure (250 to 500 Ibs. per sq. in.) giving 
the plastic material time to heat and soften thoroughly 
before the high pressure (2000 to 3000 Ibs. per sq. in.) 
cuts in, forcing the viscous substance into every nook and 
cranny of the mold that imparts shape and form to the 
finished piece. After the proper amount of curing time 
has elapsed and before the pressure is released, cold water, 
in some instances, is allowed to flow through channels 
built into the die, chilling the molded part for ejection. 

Both high and low pressure lines are actuated by an 
accumulator, which hoards pressure to be drawn upon 
as needed; a pump, which forces enough liquid into the 
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(4) Oftentimes 


from storage racks to all parts of the plastics molding 
plant by means of overhead cranes. The Northern 
5-ton electric crane illustrated is in the press room 
of General Electric Co.'s Plastics Department 


accumulator to keep it well charged; and controls, which 
regulate the admission of this element at each press. 
Any one of several different types of accumulator may 
be chosen depending somewhat upon the size of the shop 
and the space that is to be allotted to it. There are 
weighted accumulators—one has a vertical ram loaded 
with cast iron or concrete blocks, the number of which 
may be varied for different operating pressures; another 
has a tank filled with iron ore, steel punchings, pig or 
scrap iron, etc. Because of the tremendous weight of 
these particular pressure storehouses, they must be set 
up on a firm foundation. A compressed air ballast type 
of accumulator, charged with air and filled with liquid 
to the required working pressure, requires no special 
foundation for installation. For small shops there is 
an air accumulator, said to be the only one of its 
kind in existence. It occupies no more space than a 
small molding press and operates on a 15 H.P. motor. 
The pumps that service the accumulators may be hori- 
zontal or vertical, whichever fits best into the layout of 
the equipment. Belt or motor driven reciprocating 
pumps of two, three and four plungers are popular for 
supplying high pressure liquid with a centrifugal pump 
for low pressure. There are some steam driven pumps 
that take care of both high and low pressure lines. 
Control valves at each press may be manually or auto- 
matically operated but the consensus of opinion is that 
automatic controls make for more accurate timing and 
better molded pieces. ? (Please turn to next page) 


* See article “Hydraulic Controls,” page 338. 
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FRENCH HYDRAULIC PRESSES 


. » » the choice of 
eading Plastic Molders 


e French Press shown at right is a complete self-con- 
ined hydraulic molding press of rigid, accurate con- 
ion. Equipped with time control that is fully 
tomatic and instantly adjustable. Modern presses of 
is design, in various sizes up to 1500 tons, are now 
d by the nation’s leading manufacturers. 


9 economical production consult French engineers. 
tite for recent catalog “Modern Hydraulic Presses.” 
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group installation of twenty self-contained FRENCH 
out POWER Plastic Molding Presses. 


French also builds standard accumulator operated 
presses of many different types. As modern in results 
45 in appearance. 
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An illuminated magnifying glass (6) developed by Continental Machines, Inc., provides additional light 
for precision work while it doubles the width of the layout line. A vertical milling and die sinking { 





machine (7) is standard equipment in shops making their own molds. A 14 in. by 30 in. 16 speed sliding 
gear tool room lathe (8) has a self-contained motor drive with taper attachment, collet attach- 








ment and collets, oil pan, pump and piping. (Photos, courtesy Reed-Prentice Corporation) 


Air compressors—to supply a constant volume of air in 
any part of the shop wherever its function is desirable: 
at each press, to blow left-over particles from the mold 
between cycles, and sometimes to help eject molded 
parts; at finishing machines, to remove grindings and 
dust from molded pieces and working surfaces; in the 
pilling room to clean preform presses and their surround- 
ings between runs of different colored materials. Where 
an air ballast accumulator is employed, the air compres- 
sor gives the unit its initial charge and makes up any 
losses of air that may occur from time to time. 

Water salvage system—to reclaim the vast quantity of 
water necessary in conducting molding activities and pre- 
pare it for re-use through regular channels. Because in 
certain sections of the country water represents a con- 
siderable item of expense, some shops find that it pays to 
install appropriate salvage equipment. This helps 
bring the cost of water to its proper level among other 
operating expenses. 

A compact system of piping—to carry steam, low hydrau- 
lic pressure, high hydraulic pressure, cold water and com- 
pressed air from their source in the power plant to the 
particular sections of the shop-where they are used, to- 
gether with hydraulic, condensate and warm water re- 
turn lines. Piping in early shops more often than not 
resembled a huge octopus suspended from the ceiling with 
a confusing network of limbs spread out in all directions. 
Overhead piping is still considered good practice by 
some, but the lines are arranged in even, direct formation 


and a color code is usually adopted so that it is an easy 
matter to tell one line from another. Underground 
piping is another favored method of installation. The 
pipes are carried along in a trench that may be covered 
with boards making this section level with adjacent 
flooring. The boards, of course, can be removed when- 
ever maintenance work is necessary. By a third method, 
pipes are arranged horizontally in parallel lines behind a 
row of presses or perhaps between two rows of presses 
placed back to back. A trench directly below catches 
and disposes of any drippings there may be, making it 
possible to keep the floor clean and dry at all times. 

Flexible metal tubing or swivel joints—to convey steam 
and water from the main lines to the press, and return. 
The conveyors chosen must be capable of withstanding 
quick changes in temperature as first steam, then cold 
water, pass through them. They must be pliable, to 
bend and straighten with the continuous up-and-down 
movement of the press platens. 

Leather packings—to hold the pressure which lifts the 
main ram of the molding press in closing. These must 
be tough enough to stand up under the strain of con- 
Stant motion, and resistant to heat and pressure. The 
nature of the packing differs according to the degree of 
heat being used at the press. Cup or ‘‘U"’ type oak- 
tanned packings are found to be adequate for lower tem- 
peratures, while chrome-tanned packings are more satis- 
factory where temperature is held at a higher degree. 

All this it takes to run the presses, but it is only the 


Capable of drilling six, 24-in. deep holes at one time, this machine (9) quickly and efficiently makes 
channels in molds to accommodate steam for heating and cold water for chilling. The Pratt & Whitney 
jig-boring machine (10) and Keller mold hobbing machine (11) facilitate the production of dies and speed 
up the meking of duplicate cavities from master designs. (Photos, courtesy General Electric Company) 
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MMT MALL 
for Special Ser-ups 


... for Plastic Manufacturers 


Alert production men in plastic plants all over the country 
are utilizing this new method for building special set-ups at a 
fraction of former costs. Delta 14” and 17” Drill Press 
heads can be purchased separately—and assembled in any , 









combination that best fits your needs. They can be used in 






any position—vertical, horizontal or at any angle—because 






their self-sealed ball bearing construction eliminates lubrica- 






tion problems. Their low cost makes them more economical 






than anything that can be made up in tool rooms or machine 






shops. It will pay you to investigate. 


OTHER LOW-COST TOOLS USED 


In addition to drill presses—the low-cost Delta bandsaws, 










scroll saws and grinders are being "tilized in plastic plants to 
handle many operations economically and efficiently. You 
will be astonished at how little it costs to tool up with Delta 
Industrial Power Tools. 


Send for this 
NEW DRILL PRESS BOOK 


Mail coupon for latest Delta Drill Press 
Book. It contains specifications and prices 
of complete line of Delta Drill Presses——plus <— 
details on individual parts from which you Se 
can make your own low-cost assemblies. FS 


MFG. CO. 


INDUSTRIAL DIVISION 
630 E. VIENNA AVE. 
MILWAUKEE, WISC. 











DELTA MFG. CO. 
(Industrial Division) 
683 E. Vienna Ave., Milwaukee, Wis. 


Gentlemen: Please send me a copy of your new 1939 Delta Drill 
Press Book—also latest information on other low-cost tools suited 
for plastic plants. 


Name 


Address 
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(12) George Gorton Machine Co. duplicator used in producing 
molds, punches and dies in tool room of G. E.'s Plastics Dept 
Boring holes at an angle (13) is accomplished with a Cincinnati- 
Bickford radial drijl. Fig. 14 shows a hobbing die sinking down 
into a solid block of steel. (15) Automatic time control panel made 
by Automatic Temperature Control Co., Inc., to the specifications of 
Lester Engineering Co. (16) Thwing-Albert surface temperature py- 
rometer supplied with indicating pyrometer, sensitive contact thermo- 
couple and armored leads for connecting thermocouple to indicator 


358 MODERN PLASTICS 


15 





beginning as far as plastics production is concerned 

Tool room. Die making has often been called the 
‘“bottle-neck"’ of the plastics industry. Two or three 
weeks and sometimes more during rush periods is re- 
quired to transform a solid block of steel into an efficient, 
workable mold. The customer, sold on the idea of us- 
ing plastics for his product, can hardly be blamed for be- 
coming impatient long before the first of his moldings 
comes from the press. To control such delays as far as 
possible and speed up the production of dies, many mold- 
ing plants have invested in a complete drafting depart- 
ment for designing molds and a tool room where the 
drawings are translated into steel. 

Mechanical saws, planers, shapers, milling and die- 
sinking machines, grinding wheels, lathes and drills of all 
sizes are used for cutting, grinding and shaping original 
cavities. Hobbing presses and duplicating machines 
quickly and economically reproduce identical cavities 
from the originals. 

Every shop has an assortment of lathes, milling ma- 
chines, hack saws, surface grinders, tool grinders, 
punches and drills for repairing molds and keeping them 
in good working order. It also provides space for con- 
venient storage of idle molds. 

Powder storage. Molding compound, delivered in huge 
drums, must be classified as to color and type and stored 
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modern steel bridge. Dependable strength is 
but one of the many reasons why it will pay 
you to consult WOOD engineers on your 


hydraulic press requirements. 


R.D.WOOD CO. 
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in such a manner that it can be used in the same order it 
comes into the shop. Racks, in tiers, serve in some 
plants as a convenient method of accomplishing this. 
Incoming drums of material are hoisted onto the rear 
end of the proper rack while the drums to be used are 
rolled off the front end. Sometimes drums of powder 
are stored in individual bins, with the latest arrivals al- 
ways at the back. Marking the date on incoming con- 
tainers is another way of keeping them in the right order. 

Air conditioning or at least controlled temperature is 
important in the powder storage room. There is a 
certain amount of plasticizer or lubricant in the material 
when it arrives at the plant. If a drum is partially used 
and then allowed to remain in a room that is too hot or 
too dry, some of the plasticizer or lubricant is bound to 
evaporate and when that compound finally reaches the 
press, it does not give optimum results. 

Preparation of powder for molding. Because, for the 
majority of applications, loose powder is bulky and diffi- 
cult to manipulate without a lot of waste in material and 
time, it has become customary to compress it into pills or 
tablets. This is done on a preform press of the same type 
used for tableting aspirin and other pharmaceutical prod- 
ucts, with the addition of pressure and larger cavities. 
Oversize or odd-shaped preforms are produced in nominal 
quantities on a single punch press, while a rotary press 
goes into action for consistent production of large quan- 
tities of smaller tablets. * 

Occasionally preform presses are designed and built by 
the molding plant's machine shop to take care of its own 
requirements. In one such instance each preformer, 
placed in a separate air conditioned room, is fed with 
powder that flows through covered pipes from an origi- 
nal drum of material, enclosed in a metal jacket, on a 
balcony above and outside the room. The preformer is 
of the single punch type, capable of compressing 300 
pills a minute. It consists of several cavities in a hori- 
zontal row with corresponding punches properly spaced 
above. As the powder loader moves forward, it pushes 
off the row of pills that pop up from the cavities at the 


* See articles, ““Preforming,” page 218 and “Preforming Presses.’ pege 374 





right moment and refills the cavities for the next batch. 
As it moves backward, the punches descend and press the 
powder into shape. 

Preforms may be large or small, round, oblong or 
square depending on the size and shape of the piece to be 
molded. Some shops go in for rather elaborate preforms 
that closely resemble the actual shape of the finished 
molding. The tablets are reasonably solid and certainly 
easier and cleaner to handle than loose powder but they 
do break and chip at times and if these damaged pills are 
allowed to enter the mold, imperfect plastic parts are 
likely to result. That is why one molder has built his 
own robot molding press, combining an electrically 
operated preform press and a hydraulic compression press, 
with the same number of cavities in each. Preforms 
made and partially cured at one end of the machine, 
travel across a flat bed and drop into corresponding cavi- 
ties in the molding press at the other end. Since the 
pills are used as fast as they are made without being 
touched by human hands, there is little or no danger of 
broken or damaged charges, and every ounce of powder 
is accounted for in a molded piece. 

It is common practice to separate preform presses by 
partitions or booths. This is especially true of those 
operating on colored materials since the tiniest speck of a 
different color will show up in the finished molding. 

No matter how carefully the preforming job is done, 
loose powder is bound to fly about now and then. Ordi- 
narily this is disposed of by a dust collecting system with 
exhaust hoods located at each point where they are 
likely to be needed. 

To avoid as much waste as possible each charge of 
loose powder, which is still used for certain applications, 
must be measured as accurately as are the preforms. 
It may be weighed into suitable containers by hand on an 
accurate scale, or measured automatically by machine 
in the pilling room or at each press. In a simple method 
adopted by one shop, an original drum of molding com- 
pound is fitted with a funnel at its dispensing end and 
suspended between two pipes at each press. The press 
operator holds his loading board under the funnel, re- 


Recording thermometers (17) for temperatures from —40 deg. to 1200 deg. F. are supplied by Brown Instrument Co. 
Wherever hand molds are operated, arbor presses provide a convenient means for separating the parts to remove 
the molding. The two illustrated are: (18) A Hannifin arbor press equipped with an improved pneumatic cylinder; 
and (20) a Greenerd 1'/:-ton, self-contained bench type hydraulic arbor press. Fig. 19 shows a Revolvator 


thet performs al! sorts of special duties such as handling dies, drums of molding compound and the like 
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® In this Rotary Head Tool and Die Milling 
Machine — Kearney 4& Trecker brings to 
industry a mechanical achievement which 
FU-t-jeta-t-Meebehe)a-loi-le(-Sell-lo ME} el-1-1+ Euet-Loleleleleeh'g 
Fv ele ME Colet ttc lob ut MB e)a-lest-) lo) s MR (ole) ME: bole Mehl = 
making. 

© Its unique design emphasizes its rotary 
head construction — for the first time a 
machine is available to complete preci- 
sion tools and dies at one set-up. 

® This machine transmits blueprint into 
steel faultlessly. Think of it, layout, mill- 
Tele mrebetittete Merc lot-slossMoleleteleme tele MTlelii tele, 
operations can now be completed with- 
out resetting — this’ results in both sav- 
ing of time and increased accuracy. 

® Send for bulletin which describes this 
new and revolutionary tool and die 
milling machine. 


Send for Bulletin No. 1002. 


KEARNEY & TRECKER CORPORATION 
MILWAUKEE, WISCONSIN, U. S.A. 
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DIES IN A SINGLE SET-UP.. More Rapidly 
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FOR 
a 


ALLOY CONSTRUCTION, HYDRAULIC TILT, SINGLE STUFFING BOX, designed for 
your Process. The finest Vacuum Kneading and Mixing Machine you can buy 















SIZE 15—Newly developed Heavy Duty 
Vacuum Mixer. This machine, designed with 

but one stuffing box, is particularly suitable 
EXHIBIT AT THE for operation at high vacuum. 









SEE OUR 
SEVENTEENTH EXPOSITION OF CHEMICAL INDUSTRIES 
GRAND CENTRAL PALACE, NEW YORK 
DECEMBER 4th to 9th, 1939 


BAKER PERKINS INC. @p) 
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Both 7 and 9 in. abrasive disks may be used on 
the two-speed sanding unit (21) developed by 
Van Dorn Electric Tool Co. An all electric 
sanding, rubbing and polishing machine (22) that 
may be used on flat, curved or irregular surfaces. 
Called Easy Electric Sander, it is marketed 
by Detroit Surfacing Machine Co. Dust 
and fine particles incident to filing, grinding 
or sanding operations are removed through 
an adequete ventilating system in the finish- 
ing room at G. E.'s Plastics Department 
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leases a spring cap, and the powder drops into the cups 
as he slowly moves the board back and forth to catch it. 
By this method little powder is lost and no dust can 
enter the drum of material. 

The well-planned preform room also has a small ma- 
chine for regrinding broken, chipped or otherwise de- 
fective pills; sensitive scales for checking the weight of 
pills from time to time; and convenient storage racks for 
idle preform dies. Then there must be tote boxes, trucks 
or conveyors to carry preforms or powder to the various 
operators in the pressroom. 

Accessory pressroom equipment. In developing the 
molding process, it has been learned that preliminary 
heating of powder or preforms has very definite advan- 
tages. For one thing, it shortens the molding cycle con- 
siderably since preheated material is already well on the 
way toward softening when it is loaded into the die. 
And the shorter the cycle, the greater the number of 
pieces turned out by each press during a working day. 
Then, too, parts molded from preheated material are 
claimed to be more uniform, better appearing and to have 
improved dielectric qualities and heat resistance. 

The preheating is done in small ovens at each press or 
in larger ovens that serve two or more presses. Some are 
fitted with trays for preforms; others heat powder in 
cups or other containers. Ovens for this purpose are 
being improved constantly and several new types have 
been announced during the past year.‘ 

For quick, competent filling of cavities, loading boards 
are designed to fit each mold as it comes along although 
they all follow the same general pattern. The boards, 
made of wood or lightweight metal, are built with the 
same number of depressions as there are cavities in the 
mold. Preforms spread across the top drop into each 
hollow; the loader is accurately spaced over the lower 
die; a sliding plate is removed from the bottom and the 
preforms drop into place in the mold cavities. Powder 
loaders, of course, must be made with larger cavities but 
along similar lines. 

Temperature and time are two most important factors 
in producing molded parts. If the temperature is un- 





4 See article “Preheating Ovens,”” page 380. 
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even, if it is too high or too low, defective pieces begin to 
come out of the mold. They may warp, shrink and dis- 
color, the surface may be rough and blistered and they 
are of no use to the molder or anyone else. Therefore, 
once the proper temperature has been determined for the 
material being run, the mold cavities are checked from 
time to time to make sure there is no variation in heat. 
Pyrometers are useful for this purpose and they are avail- 
able in a variety of styles and sizes. 

Manually or electrically operated timing devices, at- 
tached to each press, that flash a light or ring a bell when 
a cycle has been completed are favored by many. These 
usually operate on 30 sec. to 10 min. periods. A master 
electric clock, placed so that all can see it, is helpful for 
timing longer cures. 

Each pressman needs a good sized bench or table for 
the business of preparing his loading board, for his sup- 
ply of molding material, for metal inserts if they are to 
be used in the piece he is molding, and for the assortment 
of tools that he uses on the job, as well as protectors of 
one sort or another that help prevent his being burned or 
otherwise injured at his work. Among his tools are 
hammers, plyers, tweezers and scrapers, along with spe- 
cial gadgets that he may need to unscrew or eject pieces 
from the mold. 

Hand-operated arbor presses are usually installed 
wherever hand-molds are being used. The hot mold is 
clamped into the press, separated and the part taken out 
in a minimum of time. 

The press room is not complete unless some provision 
is made for inserting and removing large, multiple-cavity 
molds from the presses. Cranes or overhead pulleys may 
be preferred or an elevator-type truck that raises the 
molds to the level of the press opening where they are 
pushed and tugged into place. Placed in a convenient 
corner in many press rooms, is a de-greaser where all dies 
are treated before being hoisted into the press, to remove 
every trace of the oil or grease that has been smeared on 
to protect their surfaces. 

Finishing, inspecting, packing. When the plastic part, 
whether it is a handle, a bottle cap, a tray, a box or an 
electrical attachment, comes from the press, there is a 


OCTOBER 1939 363 






















certain amount of overflow material or thin flash cling- 
ing to it that has to be removed. With small pieces 
this is best accomplished by rolling them together in a 
rapidly rotating tumbling barrel until the flash has been 
broken off. Tumbled for a second period in a barrel 
containing wooden pegs and wax, the pieces emerge 
with a satiny smooth, lustrous surface. 

Superfluous material is removed from larger pieces by 
machine grinding on horizontal and vertical belt sanders 
or by hand filing. Holes for assembly devices or inserts, 
not always practical to mold into the part, may require 
high-speed multiple-spindle drill presses and tapping 
machines. Holes that are molded in are likely to be 
closed with a thin film of flash which is forced out on a 
punch press. A session with a buffing wheel, treated 
with polishing compound, imparts the final finishing 
touch.’ Fine particles of dust and dirt incident to grind- 
ing, drilling and tapping operations are removed from 
the finishing room through exhaust hoods connected 
with the dust collection system. 

More and more molders find it to their advantage to 
have such equipment as roll leaf stamping presses and 
other devices for marking and inlays, for identifying 
company products where names or symbols are not en- 
graved in the mold, for inserting trade names and for 
other decoration and ornamentation. One molder, for 
instance, has developed a special method of firmly em- 
bedding gold stripes on a curved surface. Undoubtedly 
facilities for metal plating will in time be installed 
in many plants for lining the interior of cosmetic jars and 
other containers to make them impervious to moisture. 

Molded pieces, large ones especially, receive inspection 
all during their trip from the mold to the packing room 
from press operators, who look them over casually as 
they come from the die, and finishers, who detect many 
an imperfection as they handle the parts, to trained in- 
spectors who carefully eliminate moldings that are de- 
ficient in any respect. Parts that are to be assembled 
with others into a finished object and, therefore, must 


* See article “Finishing Methods and Equipment,” pege 314. 


be held to close tolerances, are checked with precision 
instruments such as micrometers, calipers or block gages 
built to size for individual jobs. 

Small items, such as bottle caps, produced in sizable 
quantities, ordinarily do not receive minute inspection. 
Some sort of machine—a hopper that spills the pieces 
onto a moving belt, for example—may be rigged up in 
the shop to speed the inspection process. 

Packing equipment is about the same as that used in 
any other shipping department. Small parts may be 
poured into cartons, the correct number usually being 
determined by weight, and no further interior packing is 
necessary. Large pieces are sometimes wrapped or sepa- 
rated by partitions in the carton to avoid any possibility 
of their being scratched. 

The modern molding plant is a properly lighted, well- 
ventilated unit. Natural daylight is utilized as far as 
possible, augmented wherever necessary by intensive 
overhead illumination or individual droplights that can 
be adjusted to fit the needs of each worker. Excessive 
heat caused by the operation of presses is removed by elec- 
tric fans or blower systems. 

Although the apparatus mentioned is essential to any 
capably run plastics molding plant, each shop has an 
individuality all its own. In custom molding, particu- 
larly, because each job has its own peculiarities, its own 
exclusive requirements, each molder works out his own 
methods and tools for handling it. With the trend 
toward electrically operated, self-contained automatic 
molding presses that have developed so rapidly during 
the past year, the accessory equipment picture will un- 
doubtedly change to quite an extent. Automatic ma- 
chinery has a tendency toward eliminating some of the 
finishing operations and there won't be as much flash to 
remove or as much buffing and polishing to be done, 
although small parts probably always will be tumbled 
and some large parts will have a better appearance if they 
are polished. However, it is safe to assume that each 
type of job will still call for special equipment, but it 
will be along automatic lines. 


While flash is removed from small molded pieces by rotating them in a tumbling barrel, larger parts require 
more individual attention similar in nature to the operations shown below. (24) A molded part is tapped 
for a screw insert. (25) Flash is removed from a small molding on a motor-driven sander. (26) Plastic pieces 


are skillfully drilled, tapped and burred by trained operators. 


(Photos, courtesy General Electric Company) 
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HOBALITE 


for 


HOBBED MOLD DIES 


A GOOD SINKING IN 1935 


TODAY 


PERFECT CAVITIES ARE HOBBED 
12” x 6” x 244” Deep—10” Dia. x 3” Deep 


















































The plastic molding industry grows in leaps and bounds. We had to improve 
Hobalite at that pace. March 1939, closed a long period of research and 
checking under actual hobbing conditions, proving we had improved hoba- 
bility, reduced porosity, and improved reaction to heat treatment. 


The hobbed cavities in Hobalite have that perfect finish which gives high 
lustre to the molded part. Properly case-hardened and heat treated it with- 
stands a pressure of 82 TONS PER SQUARE INCH. 


PRK for MACHINED MOLD DIES 


This highly alloyed tool steel contains nine outstanding characteristics: Still 
Air Hardening, Minimum Deformation, High Hardness, Non Scaling, High 
Compressive Value, High Abrasive Resistance, Heat and Corrosion Resisting 
Very High Polish, Grinds Super Keen. Each characteristic is directly ap 
plicable to a fine and high productive Plastic’Mold Die Cavity. 


We help your costs to a moderate total by casting PRK, leaving a minimum of 
machining, and frequently only a grinding operation for the cavity finish | 


HOB STEELS 
NEOR HARGUS ORBRANDH DO-IT 





Steel for hobs must contain high compressive strength, high hardness, high polish, minimum of | 


change of size and deformation in heat treatina. 










NEOR and HARGUS Brand H both contain these features, but if pressure develops per inch in 
the maximum range, namely, 220 tons, NEOR is recommendation No. 1, owing to its deeper hard 


ening, and HARGUS Brand H is No. 2. 











When cavities are narrow, long and deep, the above physicals become secondary to a high elastic 


strength, so in that class of hobs we recommend DO-IT. 

















DARWIN & MILNER, INC. ZIV STEEL & WIRE CO. H. B. A. STEEL CO. 
1260 W. Fourth St. 2945 W. Harrison St. 52 Vanderbilt Ave. 
Cleveland, Ohio Chicago, III. New York, N. Y. 












Detroit, Mich. St. Louis, Mo. 
Indianapolis, Ind. Cincinnati, Ohio 
Milwaukee, Wis. Calumet, Mich. 
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at proper time. 


Upper Mold clamp 
: This represents the latest 


development in equipment 
One of the four injection for injection molding by 
the multiple-cylinder method. 
With a clamping capacity of 
500 tons, there are 4 in- 
jection units each with a 
3 plasticizing capacity of 9 
ye gage saga oz. per cycle. The fea- 


tures are well pointed out 


Lower Mold clamp 
platen (stationary). 


Plasticizing Chamber 


Tamperature Indicators 
and Controllers. 


MULTIPLE-UNIT INJECTION PRESSES 


by HOWARD F. MACMILLIN* 


SINCE ONE SHORT YEAR AGO, THE PRINCIPLES 
of multiple-unit injection molding have been firmly 
established through application to mass production of 
large thermoplastic products. During this twelve- 
month interval, machines having double the plastic in- 
jection capacity of previous models were placed in regular 
commercial operation. This increased rating has also 
been matched by larger die areas and much higher mold 
clamp pressures. 

Nearly a year's regular production operation of these 
improved, larger multiple-unit injection machines has 
not only thoroughly substantiated the advantages pre- 
viously attributed to the type but has brought to light 
important new benefits. All of these add up to the ulti- 
mate point that multiple-injection makes practical the 
molding of articles having very large areas, mass, and 
also intricate shapes. Weights expressed in pounds 
rather than ounces are now commercially practicable. 

There are a number of reasons for believing that the 
plasticizing capacity of a single-injection heating cham- 
ber is relatively limited. The capacity of the largest 

* Hydraulic Press Manufecturing’Co. 
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single units now on the market are rated by their makers 
at 8, 9 and 12 ounces, respectively, in terms of thermo- 
plastic injected per cycle. New materials with molding 
characteristics requiring higher temperatures, increased 
injection pressures and increased injection speeds place 
still greater demands on the power capacities of the ma- 
chine and without increased plastic output. However, 
regardless of the ultimate limiting capacity of a single 
unit, practical operation during the past year has shown 
the need for injecting certain articles from more than one 
plastic source. This has pertained even in molding parts 
within the weight limit of existing single-unit heating 
chambers of injection presses. 

As an example of the foregoing is an article of extended 
area and thin sections. Attempts to mold with a single 
unit even though gated at several points along one side, 
result in incomplete filling of the cavity. Injecting with 
two units from opposite sides provided the solution. 

When molding a large piece, the material must divide 
as it flows into the mold spaces, later to re-unite with a 
welding of the material taking place. Full strength at the 
weld and avoidance of weld marks require that the ma- 
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D.D.S. 2 ROTARY SINGLE PUNCH “R PRESS 












TOKES Preform Presses are preferred equipment in modern molding plants. 
They meet present-day demands for larger preforms . . . for rugged ma- 
chines that withstand hard service in long production runs. They offer a 

wide choice of equipment from which to select presses to best meet individual 
requirements. 


For Large Preforms up to 4" dia., the Stokes No. 280 is recommended . . . a toggle- 
type press, with 2” or 4” die fill, applying up to 80 tons pressure. 

For Large Output use a Rotary type press such as the DDS-2 shown . . . makes 
balls or standard shapes up to | 3/16" dia. at 300 to 350 per min. We build eight 
different models and sizes of this type press with output up to 600 per minute. 


For General Purpose Preforming we offer versatile Single Punch Presses, readily 
changed from one job to another. Four models. The ‘‘R'’ machine shown has 
2” die fill, makes preforms up to 2 1/2” dia. at 40 to 50 per min. 


All Stokes Presses are rugged, of semi-steel construction, with working parts 
thoroughly protected from dust. Equipped with Automatic Excess Pressure 
Release, to prevent jamming. Easily adjusted for preform hardness and weight. 
Write for complete information. 


F.J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Boston 
Pacific Coast Rep. L. H. Butcher Company, Inc 


> 

















terial be entirely plastic at the instant of welding. 
Naturally, the further the material must flow within the 
chilled mold the colder and less plastic it becomes before 
welding can occur. The advantage of decreasing this 
distance is obvious. Multiple-injection at different 
points on the periphery of the piece will definitely ac- 
complish that. 

In some cases it is found essential to independently 
control the amount of plastic injected by each unit, 
providing more from one than another, according to the 










































A 4-unit injection machine producing garnish moldings for 


automobile window trim is shown in Fig. 2, while a 2-unit 
press (Fig. 3) is pictured to show each unit serving a sepe- 
These presses, built by Hydraulic Press 


rate mold. 


Mfg. Co., are in service at Thermo-Plastics, Incorporated 


368 MODERN PLASTICS 





shape or other characteristics of the piece produced. The 
use of multiple-injection introduces many new possi- 
bilities as yet untouched commercially—as for example— 
multi-color molding. 

Altogether, multiple unit operation extends the use 
of thermoplastics to many products hitherto made of 
metal, wood or other materials. Typical is the garnish 
mold for interior trim of automobile windows. Con- 
ventional construction has employed metal sections in- 
volving many fabricating and finishing operations. The 
injection molded product not only simplifies production 
to the single step, but provides new qualities—including 
beauty, permanent finish, and a sound-deadening prop- 
erty which is important in auto-body construction. 


The multiple-unit machine 


Many of the advantages of multiple-injection molding 
are found in the perfected design of the machine itself. 
These are revealed in a consideration of its features. 

As with any injection machine, two major functions 
are performed, namely, clamping the mold halves to- 
gether and injecting the plasticized material. In the 
case of the multiple unit machine the mold clamp is a 
vertical, downward-acting hydraulic platen press. The 
stationary half of the mold is carried by the lower table 
or bed. The movable half is attached to the face of the 
press platen actuated by the direct-acting hydraulic ram. 
This moving platen is guided by adjustable tapered gibs. 
Their only function is to provide accurate mating of the 
two mold halves. None of the weight is imposed on the 
guides as with a horizontal type of die clamp. Natu- 
rally, as molded articles increase in size, mold size and 
weight will increase tremendously, which in no way is 
limited with this type of press. Presses of suitable type 
have already been developed with die space ample to 
take molds as large, for example, as the entire side of an 
automobile. If there are limitations in the extent of ap- 
plication of injection molding, it is certainly not in the 
molding machinery. 

The hydraulic system for operating the mold clamp 
ram provides means for closing the mold quickly, once 
the cycle has been started. During this rapid-traverse 
forward movement of the large clamp ram, its cylinder is 
prefilled with oil (used as the hydraulic operating fluid) 
from an overhead tank. This oil supply is mounted 
directly on top of the cylinder. Communication be- 
tween tank and cylinder is through a special automatic 
valve built into the cylinder head, not unlike an auto- 
mobile engine poppet valve but very much larger and 
heavier than that type valve. 

With direct hydraulic ram action, molds of various 
heights may be accommodated without press adjust- 
ments. Any desired pressure within the capacity limits 
may be applied at any closing position. The pressure 
required to hold a mold without flashing is determined 
by gages indicating tons total load. Although the verti- 
cal die opening exceeds the maximum ram travel, acci- 
dental overstroking without dies in place is made impos- 
sible by full tonnage stop rods. (Please turn to next page) 
















SET UP YOUR OWN 
PRESS REQUIREMEN 


Whatever you specify, Birdsboro can build the Hydraulic 
Plastic Press that exactly meets your requirements 


HERE’S WHY IT’S POSSIBLE... 


© 30 years’ experience in building © Our own foundry where all cast 
every type of hydraulic plastic molding parts are PRECISION CAST by 
press used in the plastic industry. Birdsboro’s Randupson Process of 
Precision Casting. 







© Large staff of competent, highly 

trained hydraulic engineers. ® Our own machine shop completely 
equipped with the latest high precision 
machine tools. 





@ Proven ability to make original and 
low cost designs to meet specific 
requirements. ® Trained installation engineers to 
help you set up the press and instruct 


. . . . “ ~ , . . 
Ample facilities to design and your workmen in its economical use. 


build under ove roof and one responsi- 
bility the complete press andits controls. @ On Time Delivery. 


BIRDSBORO STEEL FOUNDRY AND MACHINE CO. 
PLANTS AT BIRDSBORO AND READING, PA. 


DISTRICT SALES OFFICES: NEW YORK & PITTSBURGH 


HYDRAULIC MACHINERY 


STEEL AND CHILL ROLLS . STEEL CASTINGS . STEEL MILL EQUIPMENT SPECIAL MACHINERY . CRUSHING MACHINERY 


As soon as the molds are closed, clamp pressure is built 
up by a radial-type oil pressure pump, which delivers 
directly to the clamp cylinder. This radial pump and its 
direct-coupled driving motor are mounted on the head of 
the clamp press frame. The pump is a variable delivery, 
multiple-piston type. The hydraulic clamping force is 
positive and continuous, the hydraulic power of the 
pump being applied at the rate of 100 impulses per second, 
a frequency more than 50 percent higher than that of 
standard alternating electric current. 

The clamping pressure is subject to accurate regula- 
tion according to the requirements of each particular 
mold. This involves merely one simple hydraulic con- 
trol setting—no fussy mechanical adjustments of dic 
clearances, etc. This control acts on the variable stroke 
mechanism of the pump itself. It embodies a spring of 
adjustable compression, tending to maintain the prmp 
on full stroke and a hydraulic plunger acting in opposi- 
tion. The pump output pressure applied to this plunger 
will compress the spring and move the pump toward 
neutral. The pressure required to do this is governed by 
the setting of the spring. While the molds are held 
closed the pump is consuming very little power, deliver- 
ing the required pressure but at practically zero volume. 


The injection unit 

Each injection unit is a complete self-contained mech- 
anism, with facilities for: (a) Feeding the material of 
original granular form in properly proportioned amounts; 
(b) Heating the material to plasticity; (c) Injecting 
molten plastic into cavities of the closed chilled mold. 


A supply of the material is contained in a closed 
hopper from which a worm-feed screw conveys it into a 
first section of the injection chamber. This section is 
cooled by water circulating in a jacket to prevent the 
material from prematurely heating and sticking. The 
feed screw is driven by an electric torque motor through 
an enclosed gear train. The amount of material fed is 
harmonized with the machine's plastic consumption. 
This is accomplished by regulation of the number of 
revolutions of the torque motor per operation together 
with its frequency of operation. 

From the feed chamber the material is forced by a 
plunger into the adjacent heated injection chamber, the 
passage through them being a continuous one. 

The material is heated progressively as forced through 
the chamber, quickly becoming plastic. For most effec- 
tive heat transfer, the material is spread out in an annular 
passage formed by the outer wall of the chamber and a 
central core. Approach to the outlet nozzle is via a 
series of converging holes which further aid final heating. 

The plunger which forces the material through is 
actuated by a double-acting hydraulic piston, recipro- 
cating in a smooth bore cylinder. This piston is oper- 
ated by a hydraulic oil pressure of 2000 Ibs. per sq. in., 
maximum. With a 10 to 1 ratio of piston to plunger 
areas (and a corresponding multiplication of unit pres- 
sures) an injection pressure of 20,000 Ibs. per sq. in., 
maximum, is developed. Still higher injection pressures 
may be provided for plastics that require it, by construc- 
tion of the injection unit with a greater piston/plunger 
area ratio. (Please turn to next page) 


Fig. 4 shows a close-up view of a standardized injection unit applied singly to a press with hori- 


zontal active clamp. This is the same unit that is applied in multiple to the large vertical 


clamp presses. Fig. 5 is an end view of a typical multi-unit press showing its operating system 
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At the Plastics Plant of SYNTHANE CORPORATION, Oaks, Penna.— 
Two Laminated Sheet Presses Heated by High Pressure Hot Water 
(Ross Supertherm System) with Automatic Temperature Control and 


VAN TAGES- ~ Recording. 
MAJOR pAD 


N her devices are : : : : . 
al 9 zs i a“ rn An installation in a prominent plastics plant less than 2 


Seeesen hast Easton ak ann katt years ago was described in POWER as “‘a revolution in 


at uniform temperature. process heat. 


In that short time one after another plas- 


Large accumulation of heat tics plant has adopted this simple, efficient method for 
available for peak loads. 


Freedom from scale and corro- 
sion preserves boilers, pipes. 


using hot water instead of steam for heating press molds. 
High pressure hot water heating provides definite advan- 
tages. Write for copy of our Bulletin No. 20 that fully 





Prevents costly steam losses , 7 A 
and effects big savings in fuel. explains these advantages. No obligation. 
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J. O. ROSS ENGINEERING * 
CORPORATION 


Main Office — 350 MADISON AVE., New York, N. Y. 


201 North Wells St. 12953 Greeley Ave. 2860 N. W. Front Ave. 
CHICAGO. ILL. DETROIT. MICH. PORTLAND, ORE. 


ROSS ENGINEERING OF CANADA, LIMITED, Dominion Square Building, Montreal 
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Fig. 6 shows two of the multiple injection presses installed in the plastics division of 


Firestone Rubber and Metal Products Co. Fig. 7 pictures one of a group of four presses 


turning out instrument panels and glove compartment doors for automobile manufacturers 


Each of the injection nozzles contact the mold along 
its edges and center on the parting line, which in this 
case, is in the horizontal plane. The gates are entirely 
open on the face of the lower mold, hence are particu- 
larly accessible for easy cleaning. 

The nozzles are held in positive contact with their 
mold inlets by hydraulic pressure from a pair of auxiliary 
hydraulic pistons. These are double-acting, and engage 
the entire injection unit, traversing it to and from the 
mold along its tension rods. At the end of the cycle 
each unit moves back, slightly withdrawing its nozzle 
from contact with the mold, thus breaking off the spruc. 
The unit-traversing pistons have a much greater total 
stroke than is employed for normal cycle movement. 
This can be utilized to entirely withdraw a unit to obtain 
complete accessibility in servicing. 

Each injection unit is a completely independent mech- 
anism with its own individual source of hydraulic 
power. This consists of a variable delivery radial 
plunger pump with automatic stroke-regulating pressure 
control. Both pump and control are identical in type to 
that which serves the clamp press (as previously de- 
scribed) but of greater displacement. The pump output 
passes through a balanced piston valve which controls 
the action of the injection piston. The complete injec- 
tion units are grouped in pairs at either side of the clamp 
press. They are joined with the press frame through 
their tension rods connecting into heavy steel yokes at 
the frame end. 

Within the pedestal supporting each pair of units are 
two complete heating and circulating systems for the 
fluid employed in heating the injection chambers. The 
fluid is heated by electric immersion elements of special 
characteristics for the service. The temperature is ac- 
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curately controlled by automatic thermostat-actuated 
switches. The hydraulic power units for the injection 
units are also arranged in pairs at the extreme ends, with 
a double-end shaft motor driving two radial pumps. 

All functions of the entire machine are automatically 
controlled and in timed and coordinated sequence to 
properly carry out the entire injection molding opera- 
tion. This is all accomplished electrically, through 
electric operators for the hydraulic valves controlling 
the die clamp and each injection unit, together with the 
individual motors driving the material feeds of the injec- 
tion units. The operator's control is through panels of 
electric push-buttons and selector switches. In addition 
to the press action controls, all of the manual controls 
for driving motors, and the electric heating and circulat- 
ing system are centralized at the operator's position 
Any of the four injection units may be cut out of service 
whenever required. 

Regular operation is on a semi-automatic basis, started 
by push-buttons and continuing automatically through 
every step until completion with the opening of the mold 
and ejection of finished product. The clamp press ram 
may be controlled independently in its movements by a 
hand lever. This is particularly convenient for the 
initial setting of the die. 

That the art of injection molding has been greatly ex- 
tended through this practical development of the mul- 
tiple-injection unit system isnow certain. Furthermore, 
it is clear that there is no conflict of single versus multiple 
injection. Both have their place in the industry. What- 
ever improvements the future brings in the individual 
mechanism, whatever its ultimate plasticizing capacity 
may become, all of the advantages of the single-unit may 
be extended by the operation of such units in multiple 
















OFFERS— 


A BROAD LINE OF EQUIPMENT 
FOR PLASTIC MOLDING 


Numerous operators of plastic molding 
plants are improving their products... 
reducing costs . . . andincreasing profits 
with Elmes equipment. Performance 
information about various types of in- 
stallations will be cheerfully furnished 


on request. 


An Ideal System 


of Pressure Storage 


The air ballasted, pistonless type hydraulic ac- 
cumulators (Patent applied for) . . . perfected and 
refined by Elmes.. . forrn an ideal systern of pres- 
sure storage. They have many advantages over 
the weighted type accumulators. They eliminate 
line shocks . . . reduce pressure variations to a 
minimum ... due to the light weight they require 
no pits or heavy foundations. . . internal packings 
are eliminated . . . they contain no large moving 
parts ... Operation is simple and automatic— 
safety features are positive. High and low pres- 
sure units are available in any desired capacity. 


A Truly Modern Press 


The Elmes cabinet type of plastic molding press 
is up-to-the-minute in modern design and per- 
formance. Some of the features are: Semi- 
automatic, self-contained, top and bottom 
knockouts, high and low pressure pumps, ad- 
justable pressure control, automatic time-cycle 
control, automatic breathing cycle, push button 
operation. Made in a variety of capacities and 
sizes to meet individual needs. 

Send for more information about Elmes presses, 
pumps, valves, accumulators, pre-heating ma- 
chines all especially adapted to the plastic mold- 
ing field. 


PRESSES ..... 
PUMPS we aee 
VALVES..... 
ACCUMULATORS 


PRE-HEATING . 
MACHINES ... 








Illustration left. A recent cabinet type plastic 
molding press. Right. Air ballasted piston- 
less type, hydraulic accumulator, 275 gallon- 
capacity at 2500 pounds working pressure. 


CHARLES F. ELMES ENGINEERING WORKS 
225N. MORGAN ST Chicage _ SINCE 185! 
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PREFORMING PRESSES 


by CHARLES BOSS and LEWIS W. HULL* 








WHY PREFORM? WHAT ARE THE ADVANTAGES, 
if any, of compressing molding powders into balls, pél/s 
or shaped forms prior to the actual molding operation? 
Aré the advantages gained sufficient to offset the invest- 
ment in a preform press and the power and labor re- 
quired to operate it? These and many similar questions 
are asked frequently by manufacturers who contemplate 
the use of plastics or the manufacture of moldings. 

Preforming consists simply of compressing molding 
powder into tablets or pills of various size or into shapes 
which conform more or less to the form of the part to be 
molded. These preforms are made in automatic presses 
developed especially for the purpose, may be used im- 
mediately or are readily stored for future use, are of 
predetermined weight and density as well as form, and 
their use in the production of plastic moldings is highly 
advantageous in many operations. 


Preforms have many advantages 


In the first place preforms are accurate in weight, the 
volume of powder in each being controlled automatically 





*F.. J. Stokes Machine Co. 


Each minute, 350 preforms can be turned out by this Stokes rotary 
preforming press. Keeping the hopper filled and removing drums 
into which preforms fall is the only attention it requires in operation 
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by the preforming press. Thus flash losses or molding 
material wasted by overloading the mold cavities in the 
molding press are better controlled and considerable 
savings in material are effected. Preforms are cleaner 
and much more convenient to handle and load into the 
molding press than loose powder in the conventional 
loading board. Some material wastage is thus pre- 
vented at the loading point. 


Speeds up molding operations 


Preforming offers greater advantages, however, in 
speeding up production of the molding press on many 
classes of work and in improving the physical properties 
of the moldings produced, particularly those of intricate 
shape in which the material is more uniformly dis- 
tributed when a properly shaped preform is used. Pre- 
forms are dense, therefore, the material plasticizes more 
rapidly than when in loose powder form. Flow is 
quicker. Cure is faster. The press is capable of a 
greater number of heats per hour. And frequently a 
mold with a lesser number of cavities will produce mold- 
ings in the required volume . . . which, of course, re- 
duces initial mold cost. 

Another reason why greater output per press is possible 
when preforms are used is because the mold requires 
less depth, the powder already having been reduced to 
about half its original bulk, therefore there is less move- 
ment of the ram in opening and closing. 


Molds cost less 


Worthwhile savings in mold cost result from the use 
of preforms. As mentioned above the mold has less 
depth, which means it requires less steel in the making 
and less high-priced toolmakers’ labor to machine, en- 
grave, polish, etc. Thus mold construction is actually 
cheaper and, because press output is speeded up, as pre- 
viously explained, it is often possible to effect further 
savings by using molds with fewer cavities. 

It should be understood that the advantages and 
economies of preforms as outlined above do not apply 
in every case. While in some instances it is most eco- 
nomical to use large, shaped preforms and in others a num- 
ber of smaller ball preforms would do an entirely satis- 
factory job at lower preforming cost, so also is it eco- 
nomical, in some operations, to load loose powder directly 
into the molds. In general, however, preforms are now 
being used in increasing quantities, for an increasing 
variety of work, in larger sizes and in more intricate 
forms than in the past. 


Preheating reduces curing time 


The trend toward larger preforms is a natural result of 
the increasing demand for larger moldings. Presses now 








STOP LOSSES! 


ELIMINATE SHUTDOWNS 
DUE TO LEAKING OR 
STICKING SWING JOINTS 


INSTALL CHIKSAN 
Ball-Bearing SWING JOINTS 


Full 360° rotation in one or more planes, with each joint turn- 
ing smoothly on double rows of hardened steel_ball bearings. 
No tightening or adjustment required. Wacuum-tight. Made 
in 17 different styles; 3/8” to 10” sizes, smaller sizes espe- 
cially designed for rubber and plastic molding. Malleableiron, ‘5TYL® No 20 
steel, brass and aluminum for pressures to 300 Ibs.; high pres- 


sure steel for pressures to 3,000 lbs. Many manufacturers have 
Representatives in Principal Cities adopted Chiksan Ball-Bearing Swing Joints as standard equip- 


Distributed Nationally by Crane Co. ment on all flexible lines. 


WRITE FOR CATALOG 
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TOOL COMPANY 


. . BREA, CALIFORNIA 
STYLE No. 50 STYLE No. 60 STYLE No. 40 


| horida's 


MOST FAVORED SPOT 





@ Combines everything that | 
Florida can offer—in climate, 
sports and social diversions—golf 
on its two famous 18 hole courses, 
tennis, trap and skeet shooting, 
saddle horses, salt water pool and 
sea bathing, dancing, fishing and 
boating... moving picture theatre 
and smart New York shops... 
excellent cuisine and service. 


















Information or Reservations at— 


TheGotham TheDrake The Blackstone 


NEW YORK CITY CHICAGO CHICAGO 


The Evanshire The Town fiouse 


EVANSTON, ILL. LOS ANGELES 


A. S. Kirkeby, Managing Director 





AMERICAN PLAN...$9.50 per day and up 
. EUROPEAN PLAN. ..$6.00 per day and up 
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For preforming large size pills and forms, a single- 


punch type press is generally used. The one 


above is made by Arthur Colton Company 


on the market (see illustration on page 378) are mak- 
ing preforms up to 4 in. diameter and 2 in. thick under 
pressures up to 80 tons per square inch. Another 
factor that tends to increase the use of preforms for a 
greater variety of work is the ever-present desire to re- 
duce molding costs. One effective means to accomplish 
this purpose is to preheat the preforms before they are 
placed in the mold, thus further reducing the time re- 
quired for plasticizing and speeding up press operation 
andoutput. Preheating is readily accomplished in ovens 
or on hot plates. It helps lower labor costs, reduces the 
length of time the press and mold are used to produce the 
required volume of parts, and in some instances makes it 
possible to use smaller presses and molds with a smaller 
number of cavities. 


Ball preform advantageous 


The ball preform is ideal for preheating. It is easily 
rolled through a heated tube and loaded into the hot 
mold and it has the decided advantage, when used in 
multiple, of crushing to powder in the press, so that there 
is no dividing line to show where the several preforms 
flowed together. It is cheaply made with round dies 
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This is one of the latest rotary tablet machines turned out by Arthur 


Colton Co. (below). Guide lines indicate the various operating parts 
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And in making certain types 


and inexpensive punches. 
of moldings a number of these inexpensive small balls 
can be satisfactorily substituted for a single large ball or 
shaped preform. 


Shaped preforms necessary sometimes 


Shaped preforms, notwithstanding the added cost of 
the die sets required to produce them, are economical in 
many cases and a necessity in some. The various shapes 
that can be made sometimes turn an impractical or im- 
possible molding job into a routine operation. The 
material plasticizes and flows more readily in the mold 
when the preform shape conforms to that of the molded 
piece. This in turn insures faster and more uniform cure 
and, because of better distribution of material, tends to 
prevent the formation of hidden blisters and improper 
or insufficient curing which would affect the physical 
properties of the molding. 


Two types of preform presses 


There are two distinct types of presses for preforming 
work; single-punch presses and rotary-type presses 
which carry a number of pairs of punches and dies and 
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HOBBED MOLD CAVITIES 
FINISHED MOLD CAVITIES 


AND FORCES 





HOBS 


ment produces accurate size cavities. 


CAVITIES 





JAS. H. MATTHEWS & CO. 
3729 BELMONT AVE., CHICAGO, ILL. 


Pittsburgh, Pa. - New York, N. Y. 


- Newark, N. Jd. - Boston, Mass. - Philadelphia Pa. - Detroit, Mich. 


Accurately produced with shrinkage  al- 
lowances. High rolished finish assures satis- 
factory finish in cavities. Proper heat treat- 


Unexcelled high polished finish assured. 


Cavities are furnished in rough outside di- 
mensions or finished to size. 

FINISHED CAVITIES 

Machined hardened and polished, ready for 
your complete mold assembly. Prompt atten- 
tion given all inquiries for hobs, cavities 
forces, or complete molds. 
















Abrasive Forming Machine 





A NEW-RAPID METHOD 
FOR PRODUCING ROUND SHAPES 
* 

Do not turn or mould until you have investigated. 
. 

Makes Balls and shapes for industrial uses. 

Beads for Jewelry and Buttons. LENS for 


Illumination. KNOBS. HANDLES, Drawer 
Pulls, Pen Holders, Thin Disks, Washers. 


From Marblette, Catalin, Casein, Lucite, Cellu- 
loid, Bakelite, Micarta, Wood, Vulcanized 
Fiber, Ceramics, Carbon, Graphite, etc. 


Single and Multiple Blade Cut Off Machines 


ENGINEERING LABORATORIES, INC. 
3000 PATERSON POMPTON TURNPIKE 
PATERSON, N. J. 
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Here is a heavy duty preform press made by the F. J. Stokes 
Machine Co. It is toggle-operated and is capable of 
making preforms up to 4 in. in diameter and 2 in. thick. 


It applies 80 tons pressure to the molding compound 


have considerably higher production. The single- 
punch type is satistactory for general work where produc- 
tion is limited or where a number of special shapes or 
large-size pieces are involved. Rotary presses are pri- 
marily production machines for making preforms at 200 
to 600 per minute. However, they are being used 
economically on limited production by operating the 
press with as few pairs of punches and dies as the job 
requires. Thus the die cost, a factor to be considered, 
is kept down, while retaining the advantages of greater 
speed and reserve capacity. 

The choice of a preforming press depends upon the 
maximum diameter or the diagonal of the piece to be 
made, its thickness or weight and the production de- 
sired. In other words, the larger the preform, the larger 
and more expensive must be the preforming press to 


produce it. 
Presses built especially for preforming 


Presses now on the market were developed especially 


for preforming purposes. They are rugged, fast and 
powerful, with safety mechanisms to prevent overload- 
ing and jamming. They are built to withstand the 
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hard usage of unskilled or semi-skilled operation for three 
shifts per day and to insure an uninterrupted flow of 
work from the preforming department. 

The demand for harder preforms and operation of 
machines at maximum pressures has been met by manu- 
facturers with continuous improvements in design and 
construction. Various devices have been developed to 
overcome overloading which might cause the press to 
jam. One manufacturer has developed an automatic ex- 
cess pressure release, built into each machine, that ab- 
sorbs and spills the overload without disrupting produc- 
tion. This device can be adjusted to meet varying pres- 
sure conditions while the press is in operation, and 
will even prevent jamming or stalling on centers should 
a portion of a previously made preform or some foreign 
substance in the molding powder be charged into the 
preform die. 


Variable speed drive 


Variable speed drive soon pays for itself by increasing 
production on certain sizes of preforms or with different 
molding compounds. Some molding compounds also 
have a tendency to laminate because of the air trapped 
in them, and a slower pressure or longer dwell helps 
make preforms which otherwise would be impossible. 
A Speed Change is most helpful in such circumstances in 
that it permits maximum production rather than a 
lower fixed production which must take care of all 
conditions. It also frequently enables a machine to 
pill materials which otherwise could not be handled. 


Care of punches and dies 


Proper care of punches and dies is important to suc- 
cessful preforming. Molders who are strong advocates 
of preforming all emphasize this fact. Worn dies should 
be corrected so that preforms are ejected without having 
to pass through narrower diameters than those in which 
they were formed. The clearance of the lower punch 
and the design of the relief used in it are important. 
This relief should be of the sharp-shouldered type made 
by undercutting on a lathe rather than by grinding the 
finished punch. Clearance of the upper punch in the 
die and clearance between the lower punch and the die 
should always be sufficient to permit air to escape. 
This is particularly true when urea compounds are used 
or large preforms are made, otherwise the trapped air 
will cause laminations in the preforms and necessitate 
running the press at a low production rate. Shaker 
shoes, on single-punch presses, should have perfect 
bearing on the table to insure both proper die loading 
and prevent excessive spill over the side of the table. 
Punches should be inspected at intervals and any rough- 
ness on the edges should be smoothed down. 

With few precautions, and remembering always that 
unnecessarily hard preforms, inadequate or improper 
oiling and greasing and incorrect clearance and relief on 
punches will all tend to cause needless production delays 
and repair expense, the user of preform presses should 
get satisfactory, economical service from his machines 
for many years of hard, continuous operation. 


















ROYLE EXTRUDING MACHINES 
FOR CONTINUOUS EXTRUSION 
OF THERMOPLASTICS 


Manufactured for many years solely to 
the order of half a dozen leading 
plastics fabricators, the ROYLE RESIN 
EXTRUDING MACHINE is now of- 
fered to the general plastics trade in a 
highly developed, efficiently engi- 
neered form, proved under produc- 
tion. 


The screw type. extruder was 
pioneered by Royle for the rubber 
industry in 1880 and has been the 
standard in the field ever since. The 
application of continuous extrusion 
to plastics opens the way for fabri- 
cators to cover wire, rolls and struc- 
tural forms and to extrude tubing, 
rolls, channels and rods. 


We invite inquiries. 
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338 STRAIGHT ST. PATERSON, N. J. 








PROFIT 


BY GRINDING YOUR SCRAP! 











Midget Model 
25 to 50 Ibs. hourly 









Complete recovery of your gates, sprues, and 
rejects is speedily effected within a short time. 
You'll save many times the price of your Ball 
& Jewell Rotary Cutter! 


Just dump scrap in the hopper. Out comes 
molding powder ready for re-use—and at 
practically no cost to youl 



























Our new design machines are preferred and 
used the world over by innumerable molders 
as well as nearly all leading molding powder 
manufacturers. 








Choose from 11 models in our new catalog. 
Write for a copy today. 









Fastest in The World #2 Model 2500 Ibs. per hour! 





BALL & JEWELL 


20 FRANKLIN ST. BROOKLYN, N. Y. 
Manufacturers of Patent Rotary Cutters Since 1895 
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by E. E. WOODMAN* 


THE PRINCIPAL CONCERN OF THE HEAD OF 
every molding plant is to increase the efficiency of his 
presses by molding more heats per hour per press. One 
method of achieving increased production from a die is 
to decrease the cure time. This may be done by supply- 
ing some of the heat required for the chemical reaction 
of the molding compound before the material is placed 
in the die. 

This preheating of material may be done on the powdet 
but it usually requires special ovens, and even then some 
trouble is encountered with the fines sticking to the side 
of the containers. As the powder is filled with countless 
tiny air cells, ic takes a much longer time to secure a uni- 
form temperature throughout the charge. If very fast- 
curing material is used, there is danger of advancing 
part of the material to a point at which the plastic will 
not mold satisfactorily. 

Preforms, on the other hand, will heat throughout in 
a fairly short time and have the additional advantages of 
uniform weight, ease of loading, and less entrapped air, 
so they are used in the majority of cases. 

When plastic material at room temperature is charged 
in a mold, the powder next to the die surface is heated 
and melted while the material on the interior of the 
charge is still cold. The next layer is then melted until 
by progressive stages all of the material becomes plastic. 
This means that when the die is closed, and the closing 
is likely to be quite slow, the plastic ranges all the way 
from a set-up condition to a state where it has just be- 
come molten. This uneven heating and curing causes 
flow lines in the part which give a poor finish. It also 
sets up internal physical strains which cause subsequent 
mechanical failure when the part is subjected to stress. 
If cold preforms are used, the first application of pressure 
is concentrated by the cold pill before it is heated and 
begins to flow, and in some large parts which require 
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PREHEATING OVENS 






Preheating ovens, until recently, have 
been mostly home-made affairs. The 
two at the left, however, were made 
by Despatch Oven Co. The unit at 
the extreme left has four trays, 18 in. 
by 21 in. by 3 in., is equipped with 
electric heat and automatic contro! 
The upright unit illustrated at the 
right has electric heat with horizonte! 
air-low circulation. There are six 
heating compartments 12 in. by 
12 in. by 3 in. with flap doors 





high-tonnage pressure, the stress is sufficient tocause loca! 
rupture of the die surface. If heated preforms are used, 
the material begins to flow as soon as pressure is applied 
and the movement of the plastic throughout the die is 
uniform. The die will not be subject to localized strains; 
the part will have a good finish, and will contain a mini- 
mum of internal stresses. 

With the use of preheated material the closing time of 
the die is markedly shortened so that it is possible to use 
a stiffer material. This is a factor on large radio cabi- 
nets or like parts where the use of cold material would re- 
quire an extra-soft plastic at an increased price. Thus 
we have a small saving in closing time which, added to 
the shorter cure—the cure on some jobs may be cut s< 
percent—may mean the difference between a profitable 
job or one which must be run at a loss. 

It sometimes happens that after a job is in production 
it is found necessary to use an extra-strength material, 
which in general requires a longer cure. By preheating 
the extra-strength material it is sometimes possible to 
run the part on the same cycle as a standard type plastic 
which is not preheated. 

It has often been found that high dielectric materials 
which test satisfactorily when first made will not be 
satisfactory when molded in the field. This drop in 
electrical breakdown is due entirely to moisture absorp- 
tion of the material while in storage and in the preform- 
ing and press room before molding. 

The moisture content of molding compounds has a 
great bearing on the plasticity of the material. Ma- 
terials which have been in storage for long periods or 
which have been exposed to a humid atmosphere will be 
slower curing and so soft that they sometimes escape from 
the mold without creating sufficient back pressure to 
properly fill the part. If the absorbed moisture is driven 
off by oven treatment, the material returns to its original 
plasticity and speed of cure. (Please turn to next page 




























The most modern molding 
press will be inefficient 
UNLESS... 


A COLTON PREFORMING 


machine backs it up! 


Bakelite Preforming Machine at the World's Fair 


In the Ford Motor Company building at the World's Fair, you will be 
able to see in operation a Colton No. 5 1/2 Preforming Press, making 
slugs of phenolic resin for the manufacture of parts for Ford Motor cars. 

In their plants, the Ford industries employ many Colton Presses for the 
compression of preforms of phenolic resin and similar materials. Also 
our Presses are used for the compression of metal powders. This re- 
quires not only great strength, but precision as to weights and measure- 
ments, and the constant use of these machines demand stamina which 
make them dependable and economical. 

Other motor car manufacturers, including General Motors and Chrysler, 
as well as many other industries such as General Electric, National Carbon, 
Colt Patent Fire Arms, Otis Elevator, Moraine Products (they have twenty- 
four machines), use this same type and size machine in their plants for 
similar work. 

When visiting the Fair see this machine running, notice its smooth, 
silent operation, without strain or laboring. Possibly you need such a 
machine in your plant. Let us tell you more about it. 


ARTHUR COLTON CO. 


2604 E. JEFFERSON AVENUE 


DETROIT, MICHIGAN 


The new improved 544 tablet machine—in every particular the 
finest the market has to offer. Solid steel frame insures perfect 
operation; improved die fasteners, improved cam construction. 
heavier ejecting mechanism, vanadium steel plungers—make 





high s s possible without fear of breakdown or lowered qual- 
ity. akes tablets up to 3” in dia. having a fill depth up to 2%”. 
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SINKO TOOL & MFG. CO. 


Injection Molders 


361 N. Crawford Ave. Chicago, Ill. 
Phone: Kedzie 5880 





















For Accurate, Intricate 


INJECTION MOLDINGS 


PRECISION is the word for injection 
moldings by SINKO. 


Your job may be unusually intricate and 
exacting. If so, our widely experienced 
engineers, designers, skilled tool and die 
makers, careful molders and finishers, 
will assure you the finest possible qual- 
ity, accuracy and handsome appearance 
Our complete facilities for tool, die and 
mold making, and metal-insert stamp- 
ing, plus the latest, fastest injection 
presses bring you the full economies of 


straight line production. 


Our engineers will be glad to help you. 


Inquire today. 
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The improvement in gloss and the decreased ‘‘orange 
peel’’ finish of a molded part that are secured through the 
use of preheating make it a requisite procedure on cam- 
eras, instrument cases, and similar moldings. 

With the wide variations in temperature and humidity 
that are encountered with the summer and winter 
seasons, it is almost required that the material be given a 
preheat before molding. There have been several in- 
stances where material has arrived in a plant after a long 
truck haul! in the dead of winter, and was so cold that the 
cure cycle had to be increased 25 percent to overcome the 
slow cure caused by cold powder. 

Preheating may range all the way from warming the 
material at 100 deg. F. up to the ultimate, where the 
material is heated at 250 deg. F. to 290 deg. F. for 15 to 
30 minutes and is truly in the plastic stage when put 
under pressure in the dies. This latter stage is to be de- 
sired but can only be achieved if the molder is a highly 
skilled operator who will hold to a given cycle with little 
variation, as any slip which causes him to miss a cycle, 
or unduly prolong one, will result in a tray of pills so 
far advanced that the material cannot be molded. 

One of the most successful preheating ovens used today 
is made by the molder himself. It consists of an insu- 
lated chest with a door on the front equipped with 
hinges at the bottom and a spring catch. This oven is 
roughly 2'/, ft. by 3'/2 ft. by 18 in. deep, measured on 
the inside dimensions, and has a serpentine coil of */, in. 
pipe along the inside bottom, back and two ends, 
through which exhaust steam from the presses flows to 
supply heat. The oven has two shelves formed by metal 
rods on which rest eight perforated metal trays. These 
ovens are placed on the work bench before each press and 
are heated to 290 deg. F. 

If the job in production requires a fairly long cycle, the 
molder may use only three trays. On the other hand, 
with a short cycle all eight trays may be used. In any 
event, the pills are heated until they are thumb-nail soft 
and may be distorted with slight pressure. 

The ideal preheating oven should have the following 
characteristics: 


t. Uniform temperature in all parts of the oven. 
2. Circulating air by means of either natural draft or 
by the use of fans. 












3. Some means of regulating the temperature to a 
5 deg. F. limit. 

4. Trays for at least 8 mold charges. 

5. Good insulation. 

6. Trays should be readily accessible. 

7. Small over-all dimensions so that an oven may be 
placed on the work bench before each press. 


It is only recently that manufacturers of ovens have 
designed equipment specifically for the molding industry, 
and lately several ovens have been offered which fulfill 
the above requirements. 

Major efforts to date by one of these manufacturers 
have been on the drawer type or sectional type units. 
Compared to the simple home-made type mentioned 
above, these are rather elaborate and naturally are some- 
what more costly. However, they do offer many ad- 
vantages and more nearly fulfill the requirements of an 
ideal, all round type. 

All the ovens illustrated are electrically heated. It is 
possible to equip with a gas-heating system or with a 
steam-heating system. These types are more expensive 
and seem to be less convenient. It is contended that 
control is less accurate than in the electrically heated 
oven. Cost of electrical operation is not at all excessive 
and the manufacturers believe that with the advance- 
ments being made in design and construction this type 
will become more universally used. 

The manufacturers’ problem is to produce an oven that 
will meet the average requirements. Those produced so 
far are essentially tailor-made to the individual molder's 
plant set-up or production layout. They are somewhat 
larger than the average plant requires or has space for. 

The small ovens illustrated are for rotary type preheat- 
ing of powder. Single drum ovens or those for four, six 
or eight drums are being manufactured. There is also 
in production a single rotary drum unit which is continu- 
ously set at one end and releases the preheated powder at 
the other end. 

Manufacturers have been quick to admit that they are 
not only willing but anxious to accept constructive ideas, 
designs and suggestions from those in the plastics indus- 
try who wish to offer them. They are typical of the 
industry in their interest and sincere desire to cooperate 
for the advancement of the plastics industry. 


Rotary ovens for preheating molding 
compounds are made with a single 
drum or with a series of four, six or 
eight drums, electrically heated with 
automatic temperature controls. 
Those at the left are manufactured by 
Chas. F. Elmes Engineering Works 

















INJECTION 
MOLODS 


CONSULTANTS — DESIGNERS 
1911 BUILDERS 1939 


Molds for all makes of Injection 
Molding Machines. Twenty-eight 
years’ experience making Dies and 
Molds for Plastics. Molds for 
Optical Frames; Radio Bezels and 
Knobs; Automobile Parts; Combs; 
Buttons; Novelties. 


@ The BEST in Mold Design, based 
on our long experience in building 
Molds. 

@ The BEST in Mold Materials. 

@ The BEST Finish and Workman- 
ship. 

@ The BEST Mold is the CHEAPEST 
in the end. 


it will pay you to have us quote on your next 
Mold job. We also manufacture a complete 
line of Tools, Dies and Machinery for the work- 
ing of Celluloid. Send for Catalog “G.” 


STANDARD TOOL COMPANY 
75 WATER ST. LEOMINSTER, MASS., U.S.A. 
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BOILER 
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its own individual KANE Boiler 
set-up advantageous for small, or rash orders. 
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RESIN PLANT DESIGN 


by A. BROTHMAN and H. KAPLAN* 





THE DESIGN OF RESIN PLANTS IS OFTEN A DIF- 
ficult problem involving critical heat-transfer problems, 
dehydration problems, foaming problems, refluxing prob- 
lems as well as problems in the choice of metals for fabri- 
cation of the various parts of the plant. These problems 
are becoming more acute as the specifications of the 
produced resins become more and more stringent. The 
color characteristics of resins as well as certain other 
. physical and chemical properties have been demon- 
strated to be due to certain functions, which may vary for 
any particular resin, such as: the presence of local over- 
heating of the resin in the resin-manufacturing kettle; 
the length of time taken to get the batch of raw products 
up to temperature; the time given to refluxing and to 
dehydration; the rate of reaction and the temperature 
at which the reaction takes place; the presence of air in 
the manufacturing kettle and the extent to which the 
same is whipped into the resin-producing reactants. 
The factors in the design of resin plants which have the 
most to do with bringing each of the above named func- 
tions within control are discussed below. 


Mixer units for resin kettles 


The problem of selecting the means of agitation for a 
resin kettle is probably the most important in effecting 
proper rates of heat transfer, in preventing local-over- 
heating and in maintaining adequate contact between the 
reacting materials. The problem is further complicated 
in the manufacture of those resins which require that a 
blanket of CO, be laid as a preventative against oxidation 
of the resin. The several types of agitators which have 
found use in resin kettles include paddles, propellers, 
turbines, horseshoes and various combinations such as 
paddle and horseshoe, and turbine and horseshoe. 

Paddle type agitators, either flat or bevelled, are 
generally given peripheral speeds from 250 ft. per min. to 
350 ft. per min. as a maximum and usually have a spread 
equal to from 60 percent to almost the full diameter of 
the inside kettle. The arms of the agitator may be 
staggered so as to accomplish a better distribution of the 
mixing force or they may form one continuous spread, 
but in any case the type of mixing action is the same. 
That is, mixing is obtained by application of a rotation 
moment to a cylinder of material with a diameter equal 
to the diameter of the paddle spread and a height equal 
to the width of the paddle, and by the rotation of that 
cylinder against the resistance to shear over the full 
area of contact of the aforementioned cylinder with the 
surrounding material. The moment of inertia of the 
surrounding mass, and hence the resistance to shear, may 
be increased through the use of *‘off-wall’’ baffles of vari- 
ous types. The mixing action however, even despite 
bevelling of the blades, remains concentrated in the im- 
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mediate vicinity of the path of the paddle and hence the 
uniform distribution of the mixing force depends upon the 
use of such a number of baffles, especially in high vis- 
cosity mixing systems, as will overcome this localized 
type of mixing. Especially where the problem of mixing 
the resin-producing mass includes the laying down of a 
blanket of carbon dioxide does this type of agitation be- 
come impractical since the gas-feed pipe outlet even when 
located close to the periphery of the sweep of the paddle, 
the point of greatest turbulence, will be found to give a 
poor distribution of the gas in the mass of reactants. 

Propeller type agitators have to some extent been used 
in resin kettles, particularly in small resin kettles. The 
principle on which this unit acts is the thrust delivery of 
a cylinder of material of a diameter determined by the 
pitch diameter of the propeller and at a rate determined 
by the pitch of the blades. These units are most efficient 
when operated in draft tubes where the tendency toward 
centrifugal expulsion and the tendency toward deflection 
of the cylinder of material, especially in those viscosity 
ranges encountered in resin kettles, is minimized. At 
best, it will be found that propeller units, depending as 
they do upon the deflection of the afore-mentioned pro- 
pelled cylinders from the floor of the kettle, become most 
inefficient as the viscosity of the ‘‘mix"’ increases since 
the loss in particle-velocity (impulse) both in deflection 
and in the subsequent climbing of the wall is very large. 
The efficiency of the propeller in distributing gases es- 
pecially when fed close behind the propelling face of the 
unit may be said to be better than that obtained with 
paddle agitators, but inferior to that obtained with the 
correct use of turbine agitators. 

The unit which has enjoyed the most extensive use in 
resin kettles is the horseshoe type of agitator. The 
unit usually consists of a member conforming in shape to 
that of the kettle and operating at a clearance from the 
kettle wall varying from '/s in. to 2 in., depending upon 
the size of the kettle and the possibility of build-up on 
the wall during the processing period. Such an 2gita- 
tor, especially in the larger size units, may be constructed 
with cross-bar members running from one vertical arm 
to the other thus combining a paddle effect with the 
scraper effect of the horseshoe. (This is not the paddle 
and horseshoe combination referred to above.) The ac- 
tion of the horseshoe is to impel material in its path 
against the resistance to shear of that material with the 
material on either side of the horseshoe and against the 
friction of the mass against the walls of the kettle. Ef- 
ficient design of horseshoe units precludes, especially at 
high consistencies, the use of peripheral speeds much in 
excess of those used for paddles, and may, where the clear- 
ance from the wall is quite small, be reduced substantially 
under that figure. The horseshoe type of agitator as 
well as the paddle type gives a localized distribution of 
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Specialists in the design and construction 
of die casting and injection moulding dies. 


MODERN now offers injection moulders 


a new service. All injection moulds 
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run on our own machine and samples 


furnished with die. 


You are assured that the construction of 
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Cavagnaro-Loomis Vacuum Mixer 
(Patented) 














Ideal for 
PLASTICS Research 
and Sample Work 









Capacity—10,000 Ib. (total 


pressure). 
Working Surface of Platens— 





S* x 3”. 
Opening between Platens— 
6" to 4 
Maximum aten Tempera- 
ture—400° F. 












Follow-up Spring 
on upper aten 
automatically 
maintains pres- 
sure] as] plastic 


softens and flows. 
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Thermostatic Temperature 
Control. 

Pressure and Temperature Indi- 
cators. 

Height (open)—22”. 

Weight—90 Ib. (apprex.). 

A well-made, rugged bench 

machine. 
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Fig. 1. Vacuum Resin Kettle 


the mixing force, the mixing action being largely in a 
single horizontal plane with little translation of por- 
tions of the material at the top of the kettle to the 
bottom or from the center of the kettle to the periphery. 
Hence, the over-all heat-transfer figure for kettles con- 
taining such units must necessarily be taken at a mini- 
mum for agitated kettles. Where the distribution of 
carbon dioxide is a factor the locating of the gas-pipe 
outlet must necessarily be above the level of the highest 
cross-arm member and the failure of this type of unit to 
give an efficient interchange of portions of the batch ly- 
ing in different planes causes a poor gas distribution. 
From the standpoint of obtaining the maximum prac- 
tical heat transfer as well as from the standpoints of 
obtaining the maximum possible interchange between 
different levels of materials in the batch, the turbine type 
of agitator is unquestionably the best. The principle of 
agitation behind the turbine type of agitator, when 
functioning properly, is that of a pumping mechanism 
and the agitation may be predicted at least theoretically 
in terms of the gallon-per-unit-of-time pumping capacity 
of a properly designed rotor at any definite peripheral 
speed. The feed to the turbine is theoretically into the 
immediate vicinity of the hub and the delivery is tangen- 
tial to the circumference of the rotor. This tangential 
delivery of the rotor which would ordinarily cause a 
swirl in the liquid mass may be baffled by the friction of 
the material on the walls of the resin kettle, when deal- 
ing with resin-producing formulations of unusuaHy high 
viscosities, or it may be baffled by the use of radial de- 
flector plates immediately surrounding the rotor, or by 
fins welded to the walls of the tank. This last men- 
tioned practice is not to be recommended, particularly 
in the cases of resins sensitive to local over-heating, since 
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fins placed in such a manner will produce a dead spot fore 
and aft of the fin, particularly in high viscosity mate- 
rials. Baffling of the swirl is always best accomplished 
by the use of an adequate number of radial baffles. 
Since, for ideal operation, the turbine unit must operate 
by circulating materials lying above and below the level 
of the rotor through a vortex, that is, since the unit must 
approach as closely as possible a pumping mechanism, 
it is important to avoid a common error in the use of 
turbines when low viscosity formulations are involved, 
namely the use of the turbine as a multi-bladed paddle. 
To avoid this contingency, in many cases the peripheral 
portion of the turbine wheel is shrouded by means of 
two flat rings covering all of the blades except that por- 
tion closest to the hub. While this method may in a 
large way overcome this shortcoming, it does not com- 
pletely since the revolving ring is itself capable of im- 
parting to materials coming in contact with it a momen- 
tum which prevents the ring from acting as a limiting 
impeller rotor inlet. The end-resule of the afore- 
mentioned type of ring may be to reduce the volume of 
material circulated by the rotor, not by reason of a re- 
stricted inlet but because of the application of an im- 
pelling force by the ring to materials in contact with the 
rings. Where the mixing problem is complicated, as 
previously stated, by the necessity of distributing a 
blanket of CO:, turbines are generally set up with gas- 
feed pipes delivering into the spokes of the turbine ele- 
ment and close to the hub. The gas is thus distributed 
by means of shear it suffers in its frictional contacts with 
the mass of material through which the turbine-delivered 
charge is impelled. The efficiency of the gas delivery is 
thus a function of the extent to which the turbine ele- 
ment fulfills its function as a pumping mechanism rather 
than as a multi-bladed paddle. 

Fig. 1 shows a mixer unit set up for operation in a 
kettle used for the manufacture of an alkyd resin. The 
turbine element is overhung and underhung by stator 
elements which fulfill the functions of limiting the 
charging of the turbine element to that area immediately 
surrounding the rotor hub, which by means of the CO, 
feed to the hollow stators and the gas ejection thru 
apertures on rotor-faced surfaces of the stators insures the 
uniform injection of the circulated mass and which gives 
a finer resultant bubble size due to the wiping or spatula 
action of the circulated charge against the gas aperture, 
and, finally, which causes the imparting of a direct 
mechanical shearing action to the circulated material 
by reason of the stator and rotor relationship. The 
swirl produced by the tangential delivery of the rotor 
plate is radially deflected by the primary and secondary 
baffles indicated in the above drawings. Due to the 
further complicating factor of foaming in the reaction 
charge, a relatively small baffling area was used and a 
considerable amount of the swirl was allowed in order 
that the foam be subjected to the foam-breaking and 
ploughing action of the stationary comb-member. The 
above-indicated 18 in. turbine rotor element operating in 
a 48 in. I. D. kettle and operating at a peripheral speed of 
approximately 650 ft. per min. is sufficient to command, 



















MOLDS 


For PLASTICS at 


SIX 


HOBBING PRESSES 
Up to 


3200 


TON 








ASSURES: 






LARGER CAVITIES 
FINER MOLDINGS 
LOWER COST 














WRITE or PHONE 





ATLAS TOOL WORKS 


215 RIVER STREET, BRIDGEPORT, CONN. 














LETTER 
DECORATE 
TRADEMARK 


PLASTICS 


IN YOUR OWN FACTORY 
BY THE NEW, ECONOMICAL 
MARKEM METHOD 

No heated equipment or drying ovens required. 


By developing special inks and special equipment, we 
have met the plastic industry's demands for practical 
machines and chemical inks for printing on plastic surfaces. 


The MARKEM method is simple and low in cost. Printing 
can be done on curved or flat surfaces . . . and at speeds 
thet guarantee top-most efficiency. 


Behind the system is a firm that for over 28 years has 
specialized in developing printing and marking methods 
for unusual materials. 


Let us show you how .. . and how much. . . you can bene- 
fit by using this system 


MARKEM MACHINE CO. 


KEENE, NEW HAMPSHIRE 

















a 











USED 60 DAYS 


Buy these presses at 10% of their original cost 


150-Ton 
BUSCH SULZER DUO PRESSES 


We obtained them 
from the former 
Grigsby-Grunow Co. 


of Chicago 


Well suited for all 
To 


responsible companies, 


types of plastics. 


we will be glad to ship 
An 
opportunity to secure 


on 30 days’ trial. 


a high grade practically new hydraulic press at what 
the valves and fittings alone are worth. 


LOUIS E. EMERMAN & CO. 


1761 Elston Avenue Chicago, Illinois 











Many Baffling Plastic Finish Problems Disappear 


with PORTER - CABLE 


New “Wet-r-Dry” SANDER-GRINDER 








Shows Plastic Flow 
dae te Dry Sanding 


Saving 25% and Improving the Finish 


Gone entirely is all danger of heating, discoloring, frac- 
turing, chipping and warping of materials. ‘“Wet-r-Dry” 
enables you for the first time to put many difficult plastic 
finishing and polishing operations on “‘line’’ production 
hand work eliminated. It cuts faster and cleaner, washes 
abrasive free from “‘fill-up,”’ keeps belt usable longer. Built 
to maintain full output all day, every day. 


Here is the chance to get the finish you want, in the time 


you set. Let “Wet-r-Dry” bring you lower costs. Our 
engineers are available to you. Write for full information. 


PORTER-CABLE MACHINE CO. 16,Ne. Saline 


OCTOBER 1939 387 





in a state of great turbulence, a charge equal to the full 
operating capacity of the unit (250 gal.). At the rate 
of translation of material thus obtained, the over-all 
heat transfer coefficient for Dowtherm at 680 deg. F in the 
jacket is approximately 57 B.T.U.’s per min. per sq. fe. 
per degree. This same degree of transfer may be main- 
tained for any size of batch providing an equivalent rate 
of translation of material is produced. Where, for the 
maintenance of the indicated rate of translation, a rotor 
peripheral speed greater than 800 ft. per min. or a rotor 
diameter greater than '/; that of the kettle diameter is 
required, two or more rotors spaced above each other on 
the same shaft should be used. The spacing between 
rotors is equal to the ratio of the theoretical pumping 
capacity of the specified unit for the viscosity and specific 
gravity of material involved to the theoretical pumping 
capacity of the same unit for water at a peripheral speed 
of 600 ft. per min. multiplied by the diameter of the 
rotor. If a serious probiem in the prevention of oxida- 
tion is encountered both of the mixer units may be of the 
gas-liquid type or, if this is not the case, the gas-liquid 
unit should be the one placed deepest in the kettle while 
the other unit or units may be those of the shrouded 
turbine agitator type. In any case, no single rotor 
should be used to maintain in agitation a height of mate- 
rial greater than one and one-half times its own diam- 
eter in either direction regardless of whether additional 
pumping capacity to make up for the increased com- 
manded height is specified or not, since such a condition 
will result, in many cases of high viscosity mixes, in the 
local over-agitation of any one place in which the rotor 
may be located. 


Heating and cooling of resin kettles 


Methods of heating kettles include direct firing of the 
kettle by gas or oil burners, by the encasing of the kettle 
with electrical resistance units, steam, hot oil-circulating 
systems, and Dowtherm units, the individual chosen unit 
being determined by the fire hazard involved, municipal 


Fig. 2. Reflux and Dehydration Condenser 


Reflux Fipe 
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ordinances and the temperatures involved. Where direct 
firing of the kettle is contemplated by the designer, liberal 
allowances in plate thicknesses above that required to 
withstand any collapsing or other type of pressure should 
be made to take care of temperature-difference stresses 
encountered in the metal and of losses in tensile of the 
metal involved with continuous firing of the kettle. 
In such cases, and especially where the resin involved is 
sensitive to local overheating, the flames of the burner 
should be applied to the estimated center of maximum 
turbulence in the kettle. For fairly obvious mechanical 
reasons flames should never be played upon the bottoms 
of flat-bottom kettles. In particular, such kettles be- 
cause of the dead-spots created at the seam, create the 
greatest danger of local overheating when so heated. 

Electrical heating units applied to the outside wall of 
the kettle have had a fairly common usage, and are vastly 
superior to direct-firing methods in that the heating is 
more uniformly distributed. The expense of installation 
of such units as well as the difficulty of arranging for 
efficient cooling of the charge either by air or other 
means where resin processes involve not only an initial 
heating of the batch to temperature but also a subsequent 
period of removing of the heat of reaction, have com- 
bined to speak against such units. There are, however, a 
fair number of cases of electrical heating of an immersion 
bath which itself was used to heat the kettle and where 
cooling coils running through the bath provided the 
means of cooling when required. The problem invoived 
here is too straightforward to demand treatment. 

Regarding jacketed kettles, regardless of whether the 
same are used for steam, circulating oil or Dowtherm, 
the following considerations have been proved to be 
helpful in the design of same. Fig. 1 indicates a split 
jacket in the case of a Dowtherm jacket. The ad- 
vantage obtained by its use in this case is the restriction 
in the passage of the heating vapors to that portion of 
the kettle in direct contact with the charge during the 
heating-up period, while during the dehydration period 
as well as during the refluxing period the vapors may be 
heated in the one case, assisting in dehydration, and 
cooled in the other case, thus reducing the burden on the 
condenser. In larger units, two or more sections may 
be used to accommodate various batch sizes. Care must 
be taken, however, in providing return lines with adequate 
valving controls so that the falling off of pressure in any 
single portion of the jacket, during the continuance of 
normal pressure in any other portion of the jacket will 
not result in the sucking up of condensate into any single 
portion of the jacket thus possibly creating a dangerous 
lowering of the liquid level in the boiler, regardless of 
type. Despite the additional cost of the split type of 
jacket, the advantages in operation indicated above will 
more than compensate for increased expenditure. 


Refluxing and dehydration 


Fig. 2 indicates a 3-in. reflux pipe, fairly large for the 
amount of vapors to be handled per unit of time but so 
specified to take care of any fouling of the reflux pipe in 
the event of any particularly unusual case of foaming and 
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consequent reduction in the vapor density in the pipe. 
It will also be noted that the reflux connection is pro- 
vided with a ‘/;-in. I.P.S. nipple welded to the reflux 
and terminating in a capped nipple, the nipple having a 
single '/js-in. diameter perforation. This CO, bleeder 
arrangement, functioning in conjunction with the cone 
baffles which direct any possible foam into the path of the 
bleeder, forms an anti-foaming arrangement capable of 
preventing the climbing of the foam into reflux pipe or 
into the condenser. Naturally, added capacity in the 
vacuum pump must be provided for to take care of the 
quantity of CO, or other inert gas which may be bled in 
if necessary, when vacuum is used, or if foaming is apt 
to occur during vacuum dehydration. 

It will also be noted (Fig. 3) that instead of a separate 
reflux condenser and a separate vacuum condenser that 
the instant design calls for a single straight-tube type of 
condenser equipped with an automatic flap-valve or 
swing-check which closes during vacuum dehydration 
and which opens during refluxing. The advantages of 
the above combined reflux and vacuum condenser are the 
saving of expense in the avoidance of the duplication of 
units and the reduction in cumbersomeness of the plant. 


Thinning of produced resins 


Almost all resin thinning operations are conducted 
with turbine type agitators (of various designs) or by 
means of high-speed paddles which approximate the 
action of a turbine-clement. As distinguished from the 
paddles mentioned in a previous section of this article, 
the paddles now mentioned will run in a spread from 50 
percent of the inside diameter of the kettle to 25 percent 
of the same. 

The rapid thinning of any resin depends upon the 

















application of shear to the solvent-soaked resin agglom- 
erants and the dispersal of the reduced agglomerants 
through the mass of solvent. Shearing as performed in 
mixers may be of two kinds, direct and indirect, the for- 
mer being the result of the isolating of any portion of the 
batch between any two units moving at different speeds 
or having to each other the relationship of stator and 
rotor and the latter being the result of frictional rela- 
tionship between an impelled particle and the mass 
through which it is impelled. Shearing as performed by a 
turbine or paddle which is neither surrounded by a 
muffling cage nor overhung or underhung by a stator ele- 
ment is almost totally of the latter type. 

Fig. 3 includes a resin thinning kettle. Similar in 
construction to the unit previously described (see Fig. 1), 
the turbine rotor works with small clearances from over- 
hanging and under-hanging stator elements which act to 
seize agglomerants in the impeller inlet subjecting them 
to a preliminary shearing action, and then secondarily 
subjecting the agglomerants to a shearing action be- 
tween stator ribs and the rotor ribs. Unhampered by 
the ‘‘choking"’ of clogged cages, as in the case of stand- 
ard turbine thinners, this type of unit combines a high 
circulating capacity with a high direct-shearing capacity, 
thus giving the best combination of complimentary mix- 
ing actions. 

It will be noted that the thinning tank is provided with 
a reflux condenser against the loss of solvent in the addi- 
tion of hot resin to the solvent or because of heat de- 
veloped in solution and mixing. In so doing, the neces- 
sity for providing a jacket for the thinning tank is done 
away with and also the possibility, in a great many 
instances, of impinging of a chilled agglomerant on the 
wall of a tank is reduced. 


Fig. 3. Plan of Typical 
Resin Plant Installation 
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SINGLE-CYLINDER INJECTION PRESSES 
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Fig. 1 


Many of the same principles employed in present-day heating cylinder 
design were embodied in the Hyatt machine for which a patent was 
granted in 1872. A section of the heating cylinder used on that 
machine is shown above. In 1932 4 patent was issued to Hans Gas- 
trow covering the heating cylinder on the lsoma injection press. 


The sketch (below) shows this cylinder as described in the patent 

















MUCH HAS BEEN SAID CONCERNING THE AD- 
vancement of injection molding in the past four to five 
years. When we visit the plant of the American molder 
today and see in operation injection molding machines 
which produce regularly castings that weigh as much as 
12 OZ. or more, it is difficult to realize that just four years 
ago these same plants were making their debut in the 
plastics industry. 

During this short period of time injection molding in 
the U.S.A. has advanced from a stage where 1 oz. castings 
were considered an achievement, to the position where 12 
oz. Castings are accepted as a fact. 

This rapid development is truly a tribute to the Ameri- 
can spirit of cooperation. It is only through the close 
cooperation of the material manufacturer, the machine 
builder, the mold designer, and the molder that this re- 
markable progress could be achieved. Today it is pos- 
sible for the American molder engaged in the injection 
molding of thermoplastic materials to secure machines 
which can successfully inject castings up to 12 oz. in 
weight with a single-injection cylinder. He can also 
secure larger machines which can produce 32 oz. castings 
by use of a series of injection cylinders. 

It is the purpose of the author to review in this short 
discourse the development of the single-cylinder injec- 
tion press and to point out some of the factors which 
influenced its development. 

A brief survey of the patents issued on the subject of 
extrusion discloses that on November 19, 1872, a patent 
was issued to J. Smith Hyatt and John W. Hyatt covering 


*index Machinery Corp 
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a machine for the extrusion of celluloid’ This machine 
embodied in its heating cylinder many of the same prin- 
ciples that are employed in the design of the heating 
cylinders on our present-day machines. 

Fig. 1 shows a section of the heating cylinder used on 
the Hyatt machine as shown on patent No. 133,229. 
Referring to this figure it will be noted that the cylinder 
contains a central core, the purpose of which was to re- 
duce the thickness of the section of the material and 
thereby secure thorough plasticizing of the material as 
it progressed through the cylinder. The central core 
as well as the outside shell contained many pegs which 
protruded into the path of the material and gave added 
surface for the material to contact and absorb heat in its 
passage through the heating cylinder. 

Due to the ever-present danger of explosions when 
celluloid is subjected to heat and pressure, the develop- 
ment of this machine for purposes other than the extru- 
sion of rods or tubes was greatly hampered. 
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(Top left) Lester designed, fully automatic injection molding 
machines are available in standard capacities up to 12 ounces 
With these machines the plastic compound is injected by hydraulic 
pressure from a vertical ram, while the mold is opened and closed 
by a horizontal ram. (Top right) A 4-oz. capacity De Mattia hori- 
zontal injection press, that is operated mechanically. (Lower 
left) Reed-Prentice 8-oz. injection machine that operates manu- 
ally or automatically as desired. (Lower right) Operating at 
the World's Fair is a 2-oz. H.P.M. injection press with a plasti- 


cizing capacity of approximately 24 Ibs. of material an hour 


As time progressed, a new material, cellulose acetate, 
was offered as a molding material. This material was 
thermoplastic and non-explosive and was readily adapted 
to the process of injection molding. With the develop- 
ment of cellulose acetate molding powder and various 
other thermoplastic materials, interest in the injection 
method of molding gained much momentum. 

Patent No. 2,057,945, issued to Hans Gastrow on 
December 10, 1932, covered the heating cylinder used on 
the Isoma injection molding machine. The sketch in 
Fig. 2 shows this cylinder as described in the patent. 

It is to be noted that this cylinder is streamlined 
throughout and reduces greatly the friction developed 
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between cylinder and the material as it is forced through 
it. This design did much to eliminate burning and dis- 
coloration which results if material is forced through 
a cylinder with the construction shown in Fig. 1. By 
streamlining the cylinder the danger of having material 
collect inside of the cylinder and be subjected to the heat 
of the heating cylinder for too great a length of time is 
eliminated because no pockets are created where the 
material can lodge. 

With the introduction of this machine on the American 
market the interest in the injection method of producing 
castings from thermoplastic materials was soon aroused. 
The possibilities of this process were recognized and it 
was only a short time until the importance of injection 
molding began to assert itself. Its practicability as a 
method of production was quickly acknowledged and 
presently demands for larger machines were heard. 

One of the greatest problems involved in this develop- 
ment of larger machines was the design of a suitable heat- 
ing cylinder. Experience proves that it is absolutely 
necessary for the heating cylinder to be designed so that 
the wall thickness of the material to be heated is kept 
sufficiently thin so that the heat will penetrate the ma- 
terial rapidly, and insure plasticization. On the other 
hand it must not be so thin that the internal friction set 
up in the cylinder between the walls of the cylinder and 
the material will greatly reduce the effective pressure 
when the material is forced into the mold. 

It is evident that in the last cylinder discussed above, 
one dominant problem asserts itself. The material 


Fig. 3 
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Fig. 4 








enters the cylinder in a granular form. As it is forced 
forward by the injection plunger it must be broken up 
over the end of the spreader and forced into a thin section 
to permit plasticization. This breaking up requires con- 
siderable pressure, and as larger capacity machines be- 
came necessary the problem became more involved. 

It was discovered that the type of construction shown 
in Fig. 2 was successful for machines where the capacity 
of a single injection was 1'/, oz. or less. If larger capaci- 
ties were attempted the pressure exerted against the tail 
end of the spreader would loosen the joint between the 
spreader and the outside shell of the cylinder, thus per- 
mitting material to get into the joint and burn. 

In Fig. 3, another development in the design of heating 
cylinders is shown. In this cylinder the central core is 
made integral with the outside shell of the cylinder, thus 
eliminating the joint between the central core and the 
shell of the heating cylinder. This removes the possi- 
bility of having material force itself into the joint and 
burn, causing discoloration of the material. 

As cylinders of this third type were built in larger and 
larger capacities a point was reached where the pressure 
exerted in forcing the material over the end of the 
spreader caused a tremendous loss in pressure and materi- 
allyreduced the effective pressure on the injected material. 

In order to overcome this difficulty cylinders were 
constructed with the plunger moving over the spreader 
as shown in Fig. 4. With this design the material enters 
the cylinder around the spreader shaft and does not have 
to be broken up after it has been compressed. This latter 





SS 














(Fig. 3) A heating chamber in which the 
central core is made integral with the out- 
side shell of the cylinder, eliminating the 
necessity for a joint between the central 
core and the shell. Fig. 4 shows a cyl- 
inder constructed with the plunger mov- 
ing over the spreader. This was designed 
to overcome the tremendous loss in pres- 
sure that developed as larger capacities 
were built of the type sketched in Fig. 3 
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Designed and Made for 


Injection and Compression Presses 


Our expert knowledge of all plastic ma- 
terials, mold steels and molding equip- 
ment assure you of the finest quality, 


long-lasting molds for your product. 


320 Adams Street 
Established 1916 


PLASTIC 
MOLD 


‘Ware 
DIE CASTING DIES 


Newark, N. J. 








PRODUCTION DEMANDS 
UNIFORM PLASTICS! 


The use of plastic parts in assembly line production 
places new emphasis on fidelity to 
form. Here parts must fit. The 
frequent checking of mold tem- 
peratures with the Cambridge Mold 
Pyrometer helps control the curing 
process, thus reduces off-tempera- 
ture molds, the most common 
cause of rejects. 


Cambridge Instrument Co., Inc. 
3732 Grand Central Terminal 
New York City 


CAM'BRIDGE 


Surface — Needle —- Mold 
PYROMETERS 


Bulletin 194—S gives details of these instruments 


Combination and 
Single Purpose 
Instruments 


They help save money and make better plastics 


Savers 


SHOPS 


Time and Money 


PLASTICS DIE 


SUPER-QUALITY 


S. $. WHITE CUTTING and GRINDING TOOLS 


Abrasive Points, Disks, Wheels, Stee! Burs, Drills, 
Rotary Files, assure faster, better work and last longer, 
because of r materials and more accurate con- 
struction. Full details in Catalog TC. Coupon brings 
you a copy with prices. 


S. S. WHITE FLEXARM 


. Gonteting of a Flexible Shalt and 
asing with Ball-Bearing Motor 

a on one end and Chuck 
Handpiece on the other. Attached 
in an instant to any spare motor, it 
makes a handy tool for die-sinking, 
polishing and many other operations. 


Full details in Catalog TC. 
Compon brings you a copy, 
uth prices. 


S. S. WHITE ~" 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 
Dep’t M, 10 East 40th St., New York, N. Y. 
Send me a free copy of Catalog TC with Price List 
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Watson-Stillman Co., long famed as 
compression press manufacturers, has 
recently begun production of the 
Wasco automatic injection presses. A 
battery of them, installed for Universal 
Plastics Corp., is shown at the right 


type of cylinder construction has been successfully used 
on single-cylinder injection presses for the production of 
castings as large as 12 ounces. 

Since the design of the cylinder for any injection mold- 
ing machine is directly dependent upon the characteris- 
tics of the molding material to be used, it is difficult to 
determine just what the limits for the single cylinder 
press will eventually be. Improvements in material con- 
tinually tend to increase the possibilities for the construc- 
tion of single-cylinder presses of larger capacities. 

Modern production with its ever-increasing demand for 
machines that are simple and dependable in their setup 
and operation, gives a definite position to single-injection 
cylinder presses in the injection molding industry. 

In conclusion, the author believes that the following 
features of the single-injection cylinder press not only 
account for its ready adoption by the molding industry 
in the past, but will destine it for even greater acceptance 
as time goes on. 
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The Grotelite Company was among the pioneers of 
injection molding presses in this country, and one 
of its current machines is illustrated at the left 





i—It is possible to make large castings with a single 
sprue thus reducing finishing costs and eliminating 
the weld line which is bound to occur if material 
enters the mold from more than one source 
2—The control for the single-cylinder press is very simple. 
3—In cases where it is necessary to disassemble the heat- 
ing cylinder to remove one type of thermoplastic ma- 
terial before using another, the single-cylinder will 
greatly reduce the time involved in this procedure. 
The limitation in application of the single-cylinder 
injection molding press cannot be visualized today due 
to the constantly changing characteristics of molding ma- 
terials with regard to flow and plasticization tempera- 
ture. It is the author's opinion that simplicity of opera- 
tion must be the watchword in injection molding ma- 
chines, with the thought of definitely establishing the 
limitation of single-cylinder injections before resorting 
to the more complicated or complex methods of obtaining 
larger castings to meet the demands of the trade. 
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DECORATIVE LAMINATES 


by W. G. STEINER* 
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SHEETS OF PAPER OR FABRIC IMPREGNATED 
with phenolic or urea resins with colored surface lamina- 
tions, which are sometimes printed in wood, marble, 
or other designs, and cured together under heat and pres- 
sure, are known as decorative laminates. 


Methods of manufacture 


Resins used for decorative laminates are applied in the 
form of varnishes in which the resinoids are dissolved in 
solvents. Several different types of varnish may be 
used in the same sheet. Thus the surface sheet may be 
treated with urea resinoid mixed with pigment and the 
body sheets with phenolic resins, or the laminations 
may be treated throughout with phenolic or urea resins. 
The varnish is absorbed into the fiber sheet on a treating 
machine which can be adjusted to pick up a predeter- 


* Formica Insulation Co 


At Hal's in Oakland, Calif., (1) the smooth, lustrous sheen of 
Micarta, designed and fabricated by Plastiform Products, Inc., 
distinguishes the entrance, as well as the bar and table tops. The 
Page Dairy, Mansfield, Ohio (2), uses the same material for 
counters and wall paneling. McCormick Co., Inc., engineers 
and architects, specified the material which was installed by Micarta 
Specialties Co. (3) A bar top and panels of Micarta, with simple 
decoration, fittingly frames the mural that covers the back wall 
(4) Light and dark squares of Parkwood-Textolite—thin strips 
of wood veneers woven together and laminated with resin 

combine to form an attractive pattern for the top of the 


extra-leaf dinette table by Hampton Specialty Products Company 

















mined percentage of resinoid and which then dries the 
varnish into the sheet to a predetermined and carefully 
controlled degree of dryness. The rolls of treated fiber 
are then cut to sheet sizes, piled up between highly 
burnished metal plates, and cured in a hydraulic press 
under varying pressures not less than 1100 Ibs. per sq. in. 
and about 350 deg. F of heat. Patterns are secured by 
printing the top lamination of fiber before it is treated 
with resinoid. 

Some sheets are also made by using an actual thin 
veneer of wood either woven or plain as the figured 
lamination. This is impregnated with resinoid in the 
usual way and has provided decorators with combina- 
tions of rare woods in which the surface life has been 
infinitely lengthened and improved. 

Inlays are made in the sheets by cutting a design of 
one color ouc of treated but uncured sheets and laying it 
over a background of another color. A number of colors 
may be combined in this way. Or the design may be 


(5) Contrasting woven laminated wood veneers (Parkwood- 
Textolite) cover the top and bottom sections of a booth in the 
General Electric building at the New York World’s Fair. (6) The 
glare of bright sunshine as it filters through translucent Lamicoid 
Venetian blinds, is diffused to a soft mellow glow, decidedly 
flattering to interior furnishings. Made by Rex Display Co. (7) The 
modern version of the professional “shingle’’ will remain unbattered 
by weather for years to come. Black signs, cut from Lamicoid 
sheets, are engraved, the urea core forming permanent letters. 
Engraved letters on the white sign are filled in with black 
lacquer. Lamicoid sheeting over Prima Vera wood veneer, forms 
@ decorative durable material for a fireplace mantel (8) as 
well as for other furniture. The same material in green serves as trim 


5 
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The Lounge Riviera, in Washington, takes full advantage of the desirability and practicability of decorative laminates 
for interiors. For instance, the bar and table tops (9) are of Formica Prima Vera, while the entrance door (10) is of 
Lacewood, Realwood Formica, with inlaid crest and letters. These laminates were installed by John C. Knipp & Sons 


cut from metal foil and laid on a colored background 
sheet. When the sheet is cured these designs become an 
integral part of the sheet. 


Characteristics of the material 


The material has a hard smooth surface and great depth 
of color. These give it an appearance which is unique 
among decorative materials and never obtainable before. 
The surface may be very high gloss if the original finish 
obtained from curing against a highly burnished metal 
sheet is allowed to remain. It may be a satin finish if 
the original high gloss is rubbed with pumice, or it may 
be a Morocco or grained surface if the metal sheet against 
which it is cured has been engraved with a figure. 

Light colors with a high degree of stability can be 
produced by careful selection of pigments and by the use 
of urea resins which maintain their clear white trans- 
lucency under the effects of sunlight. Phenolic resins, 
on the other hand, turn yellow under the effects of the 
sun and sheets where the surface laminations are treated 
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with this resinoid are not particularly stable in color but 
are inclined to turn somewhat yellow as they age in use. 
Decorative laminates are harder than marble and will 
stand a great deal of wear. They are inert chemically— 
among the most inert of materials with an organic origin 
—and therefore will not spot with fruit acids, alcohol or 
other solvents, or milk alkalies. If a lamination of metal 
with high heat conductivity is incorporated just under 
the surface, it will spread the heat from a lighted cigaret 
or cigar so rapidly that the material becomes completely 
resistant to burning cigarets. This will not, however, 
prevent the blistering of the material if a high degree of 
heat is applied over a large area, as in that case the 
volume of heat exceeds the capacity of the metal lamina- 
tion to conduct it away and damage may result. 


Developments during 1939 


Most of the essentials of the process by which these 
sheets are now made were developed before 1939, and this 
year’s developments have been largely in the production of 




















new colors and the development of materials and proc- 
esses which have somewhat reduced costs and permitted 
decorative laminates to be sold at somewhat lower prices 
which have adapted them to wider use. 

Urea resins in laminates have expanded by leaps and 
bounds in the decorative field, and bid fair to point the 
way to home and building construction. Paneling of 
houses and offices, restaurants and cafes has now become 
common, chiefly because of its permanence and the beau- 
tiful color effects that are obtainable. Those who still 
prefer wood grain finishes can now afford at a reasonable 
cost the most beautiful of woods with a more permanent 
and better finish than has ever before been available. 





The newest development involves pieces of wood veneers 
which are cut to the desired width and woven to almost 
any pattern that weaving permits. By the use of con- 
trasting woods, and the variety of possible designs, 
decorative effects can be secured that have not been even 
anticipated in the past. 


Forms available 


Decorative laminates are available in the form of '/;, 
in. veneer sheets which are glued to plywood in a veneer 
press with casein glue to produce table tops, counter tops, 
counter panels, wall panels, doors and similar structural 
parts of fixtures and buildings. They are also available 


(11) The Earle Restaurant, at Washington, has table tops, inlaid bar front, wainscoting, counter and paneling of 
Formica, designed by John Eberson, theatrical architect. This material was chosen for table tops in the cocktail room 


(12) of the British steamer ““Mauretania.” 


(13) A counter with inlaid panels and top of Formica in blue and black, 


is used by Western Union in the Pennsylvania Station at Baltimore. (14) The dining table in the Royal Suite of Hotel 
Vancouver, used for the first time by the King and Queen of England, has a top fashioned from Macassar ebony 


and blonde maple Rea!lwood Formica. 


13 


Macassar ebony appears on tops of other pieces in the room 
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in a sheet of which the center is a highly compressed 
fiber board, the totzl assembly being from °/3_ to ''/32 
in. thick for erection against wood grounds or wood 
backing as a wall board. They are available also in 
steel-center sheets. There are a few molded shapes for 
use as baseboards, window sills and cover molds between 
sheets of wall covering. 

Translucent sheets (also see article: Translucent 
Laminates, page 425) are made by treating all the lamina- 
tions with urea resins. These may have opaque sur- 
faces so that the opaque surface sheet may be sand- 
blasted away to form designs through which light will 
shine. If pigment is added to the center sheets treated 
with urea, there is produced a white or colored center 
sheet with an opaque body and opaque surface in a dif- 
ferent color. When the opaque surface sheet is engraved 
away, lettering or designs may appear in white or other 
light colors. 

It is possible also to print lettering and designs on 
finished decorative laminated sheets in bronze inks by an 
offset process. These inks are usually mixed with phen- 
olic resinoids and after printing the panel is baked to cure 
the varnish in the ink, producing a very hard and dura- 
ble form of lettering. Panels may also be engraved 
and the engraved lettering or designs filled with gold or 
silver. The sheets may be hot stamped with the letter- 
ing or designs likewise filled with white gold or silver. 


Methods of fabrication 


The most common method of fabricating decorative 
laminates is to glue the laminated veneers to plywood. 
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(15) Formica wall paneling in the bathrooms 
of the better accommodations on the steam- 
ship “Mauretania” is fresh and sanitary 
in appearance, cleans easily, and is 
not likely to become scratched or 
damaged through any amount of use 


15 


It is the best practice to cover both the bottom and 
top surfaces of the plywood with plastic veneer so that 
moisture will not penetrate the core more easily from one 
side than from the other as that will lead to warping of 
the assembly. Edges of the plywood may be covered 
with veneer, using clamps for this purpose instead of a 
veneer press. In general, decorative laminates which 
are high in cost, are used as a thin surface covering over 
a body of less expensive material, such as plywood, 
compressed fiber board, or low resin content laminates. 


Typical applications 


Restaurant table tops Bedroom furniture tops 
Wall covering Counter tops 
Doors Counter paneling 
Elevator cab interiors Soda fountain counters 
Signs Back bars 
Inlaid mural designs Translucent lighting fixtures 
Telephone booths Translucent signs 
Card index drawer fronts and cabinet panels 


Outstanding Properties 

Depth of color Beauty of surface 

Durability Chemical inertness 

Resistance to cigaret Translucency in some grades 
burns Resistance to spotting or 


discoloration 


Trade names 


Formica, Insurok, Micarta, Lamicoid, Panelyte, Parkwood- 
Textolite. 
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INSUROK 
Laminated 


LASTICS is Richardson’s sole interest. To that end all Richardson abilities and 
resources are directed to the constant improvement of precision laminating and 
molding processes. The development of finer plastics and the application of 


these plastics to a greater variety of industrial and commercial requirements is 





our major endeavor. Laminated INSUROK, the precision plastic, is an outstanding 
Richardson contribution to the world of synthetics. It is widely used because of its 
many time-, labor- and money-saving production advantages, and its ability to impart its 
own inherent high qualities to every product of which it becomes a part. Whatever your 


laminated plastics needs, it will pay you to consult Richardson fist. 


Fhe RICHARDSON COMPANY 


New | Mate | N. J Indianapoli Ind 
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INDUSTRIAL LAMINATES 


by RK. V. BOYER* 





LAMINATED PLASTICS, AS THE NAME IMPLIES, 
is a composition of thin layers of material bonded to- 
gether to form a composite structure having as the 
bending medium a synthetic resin. In general, the prac- 
tice of today is to coat sheets of fibrous material with a 
resin in a varnish form and by passing the treated sheets 
through a heated zone, the solvent is driven off, and the 
sheets are ready to be pressed, under a high degree of heat 
and pressure, into plates and forms. 

The common fibrous structures used for reenforcing 
fillers are in matted and woven-fabric forms. The 
matted or interlocking fiber structures, commonly re- 
ferred to as a paper, consist of Kraft, Alpha, Wood 
Pulps, up to the best cotton rag paper and asbestos 
paper. Each of these papers finds a multitude of applica- 
tions, where its properties and price are the governing 
factors. The papers may vary from .oo1 in. to .o4o in. 
in thickness, depending on the application, and the re- 
sults desired. 

Wood veneer may also fall in this class of cellulose 
fillers since if pressed under the proper conditions it has 
enormous strength parallel with the grain. Woven 
fabrics consist chiefly of cotton, although woven asbestos 
and more recently woven glass fabrics also play a part. 
The properties can be varied by a multiplicity of fabric 
constructions, depending on the grade of staple length of 
the cotton staple, purity, twist and ply of threads, treat- 
ment and weave. The cotton fabric may vary in weight 


. Plastics Department, General Electric Co. 


A huge hydraulic press (right) accommodates material for 15 
sheets of laminated Textolite. These are pressed into a solid 
homogeneous mass, varying in thickness according to specifice- 
tions. The two swatches below, one for roll neck bearings; 
the other a canvas material, show resin treated sheets as 
they appeer before and after the pressing operation 
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from 1'/; 0z. per yard to 4 ply interwoven drill weighing 
40 oz. per yard. The very lightweight fabrics are used 
principally to produce a fine structure for intricate 
machining, and ate usually accompanied by a high resin 
content; while the heavier fabrics are used for such in- 
dustrial applications as bearings, caster wheels, struc- 
tural members, etc. In general, the heavier the fabric 
the higher the impact strength, although this will vary 
with the type and quality of the fabric. Asbestos cloth 
finds its chief field in its well known property of heat 
resistance, and in this respect the limiting feature is the 
heat resistance of the resin binder itself rather than the 
filler. However, the dimensional stability of the as- 
bestos compounds is creating many new uses where heat 
resistance is of minor importance. The inherent lower 
coefficient of thermal expansion of asbestos fibers and 
lower moisture absorption permits closer tolerances to 
be maintained. More recently such fabrics as woven 
glass have become available and are undergoing active 
development that will soon widen the field of laminated 
plastics in improvements of existing applications and new 
applications at present impractical. 

No less important then the fibrous fillers—to this fast- 
moving phase of plastics—are the synthetic resins that 
add their individual characteristics to the laminated 
structure. In addition to acting as bonding media, 
they impregnate and encase the fibers so as to protect 
them from moisture, acids, light rays, and other agencies 
that might affect the individual fibers. They also con- 
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(1) Coils, wound on laminated Textolite coil forms, are used extensively in the radio industry. (2) Molded-leminated valve seat 
ball; sawed and milled rack; sawed, drilled and milled joint; and (3) milled, drilled and turned variometer stator mounting; 


turned high-tension insulator; milled and drilled spacing strip—all laminated with phenolic resins by Synthane Corporation 


tribute to many of the properties that make such structures 
practical for use, such as dielectric strength, power 
factor, dielectric constant, shock resistance, flexibility, 
rigidity, moisture absorption, coefficient of friction 
and wear resistance, machinability, and many other 
properties. Naturally, as with all other compositions, 
the optimum of all the properties cannot be obtained in 
any single compound. Certain properties must be 
sacrificed in order to obtain others, but by constant re- 
search and development, many of these “‘optimum”’ 
cases are being approached to an astounding degree; 
thus broadening and enlarging the field of plastics be- 
yond its present boundaries. 

Phenolic resins were the first to be used to any extent, 
and they are still the leaders in the field. Since their 
birth, chemists and physists have studied their structure, 
and have tried to explain their reactions. The com- 
plexity of these resins has, however, veiled these reac- 
tions in a coat of mystery. In spite of such a handicap, 
the chemist has been able to make phenolic resins obey 
his command with surprising accuracy, and has been 
able to see through the veil sufficiently to predict new 
structures that have enabled the industry to advance at 
a rapid rate. Phenolic resins have two, seemingly 
inherent, faults that the chemist has not succeeded in 
totally overcoming. One is the low arc resistance of 
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GEAR CUTTERS 


The Akron Gear & En'g Co. 
Akron, Ohioc 
Farrel-Birmingham Co., 
Inc., Buffalo, N. Y. 
Slaysman & Company 
Baltimore, Md. 
Harry A. Moore 
Bangor, Me. 

The Union Gear & Mch. Co. 

ston, Mass. 
Chicago Rawhide Mfg. Co. 

Chicago, Hi. 
Perfection Gear Company 

Chicage, Hl. 

Gear Specialties, Inc. 
Chicage, Hl. 
Merkle-Korff Gear Co. 
Chieage, Il. 
Chicago Gear Works 
Chieage, Ul. 

Foote Gear Works 
Cleero, Hl. 

The Cincinnati Gear Co. 
Cincinnati, O. 
Clarksville Foundry & 
Machine Co. 
Clarksville, Tenn. 
The Horsburgh & Scott Co 
Cleveland, O. 

The Stah! Gear & Machine 
Co., Cleveland, 0. 
The Master Electric Co. 
Dayton, O. 

Beal Foundry & Machine Co 
Ft. Smith, Ark. 

C. A. Lawton Company 
DePere, Wis. 

The Adams Company 
Dubuque, Ia. 
Hoell Machine Co. 
Green Bay, Wis. 
Hartford Special Mehny. Co. 
Hartford, Conan. 
Beaty Machine Works 
Keokuk, Ia. 

The Generating Gear Co 
Milwaukee, Wis. 
Badger State Gear Co. 
Milwaukee, Wis. 
Precision Machine Co. 
Milwaukee, Wis. 

E. A. Pyach Co. 
Minneapolis, Minn. 
Joaquin Alemany Lopes 
Havana, Cuba 
Kennedy & Bowder 
Nashville, Tenn. 
Natisch Cear Works 
Brooklyn, N. Y. 

New Jersey Gear & Mfg. Co. 
Newark, N. J. 
Prager, Inc. 

New Orleans, La. 

J. Morrison Cilmour 
New York City 
Sier-Bath, Ine. 

New York City, N. Y. 
Mid-State Electrical Engi- 
neering Co. 
Osceola Mills, Pa. 
Puritan Machine Co. 
Omaha, Neb. 

E. M, Smith Machine Co. 
Peoria, Hl. 

The Eagle Coar & Mech. Co. 
Philadelphia, Pa. 
Rodney Davis and Sons 
Philadelphia, Pa. 
The Pittsburgh Machine & 
Supply Co., Pittsburgh, Pa. 
Perkins Machine & Gear Co 
Springfield, Mass. 
Winfield H. Smith, Ine. 
Springville, N. Y. 
Alling Lander Company 
Sodus, N. Y 
Charles E. Crofoot Gear 
Cerp'n, Seuth Easton, Mase 
Arlington Machine Co. 
St. Paul, Minn. 
Farwell Mfg. Co. 
Teledo, Ohie 
Diefendorf Gear Corp. 
Syracuse, N. Y. 
Batson Cook Co. 
West Point, Ca. 
Worcester Gear Work« 
Worcester, Mass. 
Massachusetts Gear & Tool 
Ce., Woburn, Mass. 









Formica pinions on motors have made 
electrically driven equipment much 
quieter, and Formica gears at important 
points in the machine, have absorbed noise 
and shock to produce greater durability 
and smoother operation. 


This improvement is a selling force of importance to the machinery 
manufacturer, and a great help to the maintenance man. Hence the 
growing number of machines on which Formica gears are standard 
equipment, and the increasing use of Formica for replacement purposes. 





Any of the gear cutters named can give you prompt service on re- 
placement gears. 


THE FORMICA INSULATION CO., 4673 Spring Grove Ave., Cincinnati, 0. 


ORMICA 
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the material which causes carbonization of the resin very 
readily in contact with an electric arc, and even in the 
presence of corona. The other is darkening of the resin 
in the presence of ultraviolet light, which limits its use 
for decorative purposes. Light colored phenolic resins 
have been used but eventually turn dark on exposure to 
ultraviolet rays. 

The research and development behind the chemist has 
given him the knowledge and the tools with which to 
select and guide his work in developing specific pro- 
cedure. For example, his work has revealed to him that 
certain ratios of phenol and formaldehyde when reacted 
in a certain manner will give a product having a very fast 
cure, and a very rigid product. In some cases the prod- 
uct can be pulled from the mold or press without cooling. 
The product, if the proper type of catalyst has been 
selected, will have excellent electrical properties. How- 
ever, if a more flexible product is desired, a modified 
phenol or cresol can be used. This cresol is usually in 
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the form of a mixture of ortho-, meta- and para-cresols, 
and may contain some xylenol, the proportions of each 
depending on the degree of flexibiliry that is desired, 
together with what other properties may be needed. 
Meta-cresol is known to be fast curing. Ortho-cresol is 
known to be slow in cure, but offers a greater degree of 
flexibility. Allin all, the chemist has an infinite number 
of combinations that he can make, to say nothing of the 
variations that are possible by the proper selection of 
catalyst, activators, and cooking procedure. 

The limitations mentioned above for the phenolic 
resins have aided in the advancement of the urea-formal- 
dehyde resins in the laminating industry. Although 
they are inherently more brittle than phenolics, they 
have much greater permanence of color, are affected less 
by ultraviolet light, and have an arc resistance of a high 
order. It is easy to see why the urea resins have been so 
popular in the decorative field; particularly in the light 
colors and pastel shades. They have also found some 


(4) Laminated Formica airplane pulleys and Fairlead bushings operate 
quietly and give long-lasting service. (5) Delta Star Co. uses 
Formica insulating material for bus bars in a switch gear assembly 
and finds that it withstands short circuit stress up to the capacity 
of the breaker and sometimes over. (6) Because of its chemical 
resistance to acid solutions and electrical insulating properties 
Formica is chosen by Crown Rheostat & Supply Co. for its 
16-in. diameter, 2-in. face gear used on industrial plating equipment 
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TAYLOR 


VULCANIZED FIBRE 
PHENOL FIBRE 
TAYLOR INSULATION 


What makes Taylor Fibre better fibre? 


First, we are equipped to make all our own “raw materials’’— 
paper, resins—hence we can control to rigid standards the mate- 
rials which go into our products. 


Second, through close laboratory supervision of every stage of 
manufacture—through the application of highly improved methods 
and equipment in the ‘world’s most modern fibre mill’’— the 
physical and electrical properties of Taylor Vulcanized and 
Phenol Fibre are uniformly maintained. 


Third, Taylor goes all the way to serve you better. Offers not only 
vulcanized and phenol fibre in every grade and form required by 
modern industry—in sheets, rods, tubes, rolls and ribbon rolls— 
but makes the parts, if you wish, to your own specifications right 
at the mill. Accurate parts that facilitate assembly, reduce waste, 
provide dependable physical and electrical qualities. 


Ask about Taylor ‘Planned Service’ geared to your requirements 
whether large or small—insuring an unfailing source of supply and 
deliveries on schedule. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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application in the electrical industry for arc barriers and 
arc shutes when arc resistance is of prime importance. 
So far the ability to obtain the flexibility and mechanical 
properties of the phenolic has not been attained, and their 
higher cost has held back their more general use in 
industrial applications. 

The use of thermoplastic resins in the industrial lami- 
nated field has not made much headway. This is due 
principally to the difficulty in getting impregnation of 
the fiber structure to an extent sufficient to obtain the 
desired moisture resistance and to the inherent cold flow 
properties of this class of resins. The principal reason 
for lack of penetration or impregnation is the large size 
of molecule that make thermoplastic resins what they 
are, and even though some could be put into the fillers 
in their monomeric state, there are difficulties in sub- 
sequent polymerization that have hindered their use. 


Applications 


For many years it has been the chemists’ fondest dream 
to develop a resin ‘‘as strong as stecl, as flexible as rubber, 
and as clear as glass,"’ but, alas, he must be satisfied with 
a feeble approach. Such is the case with a laminated 
product coated with rubber. A rubber surface is desired, 
but also a rigid structure or core is needed to supply the 
“body."" The development engineer was versatile 
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(7) Phenolite washer pegs installed on 
a dye beck in the plant of Joseph 
Bancroft & Sons, will not splinter and 
cause cloth to be damaged asdid the 
wood pegs formerly employed. (8) In 
the same plant, tenter rails or top casings 
on a tenter frame are of asbestos base 
Phenolite. On this particular frame, the 
life of wood top casings was six weeks 

the laminated plastic version lasts ap- 
proximately five years, wear on the chain 
is reduced and higher speed is possible 


enough to see this and a new product is now available 
to the industry. In another case, the arc resisting prop- 
erties of vulcanized fiber were desired, but it was also 
important to climate the warpage that inherently goes 
with fiber. Here again the versatility of the engineer 
combined a fiber face on to a phenolic laminated core, 
and produced a product that now finds wide application 
for arc resistant barriers and arc shutes, as well as other 
electrical uses. 

In addition to the many grades of flat sheet materials 
that are made, tubes and rods play an important role. 
In general, tubes are either rolled on a mandrel, and sub- 
sequently cured in ovens on the mandrels, or the impreg- 
nated material is wound on a mandrel, and then placed 
in a mold to be subjected to heat and pressure. Their 
chief application is as insulation barriers, and as radio 
coil forms. In coil form applications, many properties 
are desired such as good dielectric strength, low loss 
factor as received, and after prolonged exposure to high 
humidity conditions—such as may be encountered in the 
tropics—good machinability where threads must be cut 
on the surface as fine as too threads to the inch. It must 
also be flexible and tough enough to withstand the 
punching of many and various sizes and shapes of holes 
in the tube. All this taxes the chemist and the engineer 
to their utmost, to get the most out of the resin, select the 






















PARKWOOD OFFERS YOU NEW OPPOR- 
TUNITIES IN STYLE AND DESIGN 


Parkwood acetate, Parklight, Parkwood arratex, and 
Parkwood Textolite are four new plastic materials pro- 
viding creative opportunities in the designing of new, 
smart merchandise. Compacts, cigarette cases, brief 
cases, lampshades, hats, jeweiry, and brushbacks ae 
but a few of the many products to which these genuine 
wood materials have been functionally and practically 
applied. 


PARKWOOD ACETATE —easity remolded or shaped 


by heating and pressing in a cold die. 





PARKLIGHT—combining urea transiucent plastics 
and an open weave wood veneer in white and opaque 
colored sheets. 


PARKWOOD ARRATEX—the most fiexibie perma- 


nently finished veneer on an arrabuck backing. 


PARKWOOD TEXTOLITE—combining phenolic or 


urea plastics with resin impregnated woven wood veneers 
into beautiful, permanently finished, decorative panels. 


Write for complete information on any of these startling 
new materials. Or better still, send us complete data on 
your product or design problem and let us recommend 
the right type of Parkwood to meet your particular re- 
quirements. PARKWOOD CORPORATION, LEOMIN- 
STER, MASS. 











SELECTED 
WOOD VENEERS 


Stocked for Immediate Shipment in Thick- 
ness from 1/100” to 1/28” in the Following 
Woods 


AVODIRE— 


A popular biond wood, imported from the 
French Ivory Coast of Africa 


PRIMA VERA— 


Also a biond wood of uniform texture from 
Guatemala 


TIGER WOOD— 


This wood with its rich golden shade 
comes from Africa 


WHITE BIRCH— 


A blond American wood that provides 
beauty, strength and even texture 


MAPLE— 


The New England sugar maple with its 
hard and dense grain offers a fifth choice 
of blond woods 


MAHOGANY— 


Genuine mahogany from Mexico and Africa 
in pink and dark red brown shades 


CEDAR— 


Light colored Spanish cedar imported 
from Central America 


RED GUM— 


Genuine Southern quartered red gum pro- 
vides beautiful graining 


BLACh WALNUT— 


This American wood is evenly colored and 
its dark rich tones are always popular 


RED BIRCH— 


The red heart of the American birch pro- 
vides unusual soft effects 


Flitches of all the woods are caretully selected for uniform 
figure and fine texture. Because they are always carried 
in stock, the Parkwood Corporation can offer these 
imported and domestic veneers for immediate shipment. 


For the first time, manufacturers of laminated plastics 
can buy these veneers especially prepared for their 
particular use. Samples of any of these wood veneers 
are available upon request. For samples and complete 
information write the PARKWOOD CORPORATION, 
LEOMINSTER, MASS. 


PARKWOOD CORPORATION 
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(9) Brownell twister flyer bushings of Micarta. Unlike wood, 
laminated plastic flyer bushings cannot dry out, crack or cut stem 
on expensive stem gear assembly. Micarta bushings in service 
for more than two years are said to show no sign of wear. Fric- 
tion is reduced and lint collection eliminated. (10) Lami- 
nated Textolite retainer rings for ball bearings are sturdy and durable 


proper type of thin paper, and govern the process to the 
extent of coming out with a product that will satisfy all 
concerned. The base materials may be cither paper, 
cotton cloth, asbestos paper, and asbestos woven fabric, 
and applied to machines as rollers, mandrels, and ‘the 
like, as well as for the insulation of giant transformers. 
The diameters and wall thicknesses of tubes cover a wide 
range. Tubes may vary from '/s in. in diameter and 24 
in. long to 6 ft. in diameter and 8 fr. long. The wall 
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thicknesses may vary from .co8 in. to several inches. 

Of the various mechanical applications, gears are one 
of the most important. The selection of the ingredients, 
and their processing for gears, must be such that the 
product will be resilient enough to give quietness, and 
yet have a hardness that will give long wearing qualities. 
Ic must also machine to a fine finish, and not be affected 
by the heat of the lubricant, which may become very high 
in an internal combustion engine. In a similar category 
comes ball bearing separators, that must machine to a 
smooth, glossy, highly resistant to wear, surface finish. 
The laminated plastics separator has made practical 
ball bearings for applications where the shaft may turn 
as fast as 50,000 r. p. m. 

Cloth base laminates combined with the proper propor- 
tion of graphite to give a certain degree of lubricity, to- 
gether with the smoothest possible finish, and yet not 
too much to injure the bond strength, offers a compound 
that is unsurpassable for many applications. It can be 
used for gears where lubrication is impossible or scanty, 
and is particularly effective in worm gears where a slid- 
ing action is always present. It can be used as a bearing 
with oil, water, or grease lubrication, but above all it is 
most admirably suited for cams, and has been shown to 
outlive and outwear all other types of cams. This cam 
life, particularly on fast moving equipment, has out- 
lived such materials as cast iron, hardened steel, and 
alloys of various descriptions. It has astonished the 
experts, and has become an indispensable part in speeding 
up and increasing the life of certain machines that 
Operate continuously at a rapid pace. 

The use of roll neck bearings made of laminated plastics 
of the phenolic type has been an outstanding develop- 
ment. These bearings use water as lubrication; which 
is ideal for steel and brass rolling mills, as well as paper 
mills, since water for cooling is necessary on the rolling 
mills and is present in paper mills from the nature of the 
process. Here the fabric and resin must be chosen with 
the utmost care to insure low coefficient of friction, and 
to withstand the wear and loadings up to 5000 Ibs. per 
sq. in. as well as to withstand the shock and impact that 
generally accompanies such applications. This is one 
of the applications for a heavy weight fabric base, in 
order to get the maximum impact resistance. 

Molded laminated shapes and forms hold a wealth of 
promise. Several years ago we had the miner's helmet, 
and then the cafeteria tray. Since then have come the 
Autobridge, paper cutter bases, boxes of various shapes, 
refrigerator inner doors, table tops, etc. It is only a 
matter of time until this line is expanded to include all 
types of furniture such as desks, chairs, tables, drawers, 
cabinets, and who knows what else. The chief draw- 
back to molded laminated forms is the necessary draft 
required on the vertical edges. At present it is desirable 
to have a 5 deg. to 7 deg. draft. No doubt this objection 
might be turned into an asset by proper design 


Trade names 


Aqualite, Duraloy, Formica, Insurock, Lamicoid, Micarta, 
Phenolite, Spauldite, Synthane, Taylor, Textolite. 














The Skymail pouch, with National Fibre 
cap riveted t the rubber apron to which 
the inner canvas bag is attached, sus- 
pended on the cross lime, waiting for the 


pick-up. 


Seventy-six times a day this National 
Fibre capped Skymail b is 

40 feet from a 100 mile-an-bour travel- 
img plane. Plenty of proof that Nat- 
jonal Fibre is tough. 











@ Action! 
one mail pouch and con- 
tact is made with the | 
pick-up pouch. 





Down comes 
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NATIONAL VULCANIZED FIBRE 


Takes if on the Nose/ 


... Cutting Costs for All- American Aviation, Inc. 


Above is a picture of National Fibre 
being put to one of today’s toughest 
tests. A gee | constructed U. S. 
Mail pouch weighing 30 pounds with 
contents, capped with National Fibre, is 
dropped 40 feet above the earth 
from a plane sweeping down at a 100 
mile-an-hour clip. This happens 76 times 
a day, six days a week, in Pennsylvania, 
Delaware, Ohio and West Virginia, the 
circuit of the new skymail “drop and 
pick-up” system operated by All-American 
Aviation, Inc. 


As a protective nose for the pouch, sev- 
eral materials were tried . . . and rejected. 
Steel dented. Wood chipped and splint- 
ered. Rubber, if made strong enough, was 
too heavy. Canvas would not streamline. 
Then National Fibre was tried . . . and 
proved to be exactly the right material. 





It possessed the required qualities: 
lightness, ability to streamline but, most 
important — great impact strength. 


Since May 12th, these pouches have struck 
their National Fibre caps against the 
ground (impact equalling 11,200 foot 
pounds) thousands of times WITHOUT 
A SINGLE REPLACEMENT. 


There may be some place in your produc- 
tion set-up or the construction of your 
product that calis for an inexpensive, light, 
tough, oil-resistant material with high di- 
electric strength. This is where you can 
profitably use National Fibre. 


Tell us your —- Our consulting 
technicians will gladly work with your 
engineers. A letter, call or wire will bring 
prompt action. There is no obligation, of 
course. 


| ‘NATIONAL VULCANIZED FIBRE COMPANY 
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- ene NATIONAL Products have Cost-Cutting Application ia your 
_ field. We con make iteoty for youto selec! the right product and grade. 
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Laminated panels of low-resin content are produced by heat-curing an assembly of alternate layers of 
resin and wood veneer. Panels at American Furniture Co. (above left) are bonded with Tego and «4 
series of assemblies, placed in a multi-platen hot press, is cured in a few minutes’ time. Workmen 
st Smith Wood Products, Inc. (above right) spread fir veneers with Uformite liquid resin 


RESIN-BONDED WOOD 


by R. KOCH* 


SINCE THE TECHNICAL STATUS OF SYNTHETIC 
resins in the wood industry was reviewed here last year, 
some of the developments then foreseen have been prac- 
tically realized. These developments have been of a 
commerical rather than technical nature. For although 
activity in technical research continues to increase, the 
requirements of efficient production have already been 
well met by the available equipment and resins, in film 
and liquid form. 


Principal resin types 


To summarize briefly, the commercial production of 
resin-wood combinations—in the form of plywood—is 
now in its sixth year in this country. Technically the 
product may be considered as a laminated panel of low- 
resin content, produced by the heat-curing of an assembly 
of alternate layers of resin and wood veneer, the resin 
being partly absorbed by the latter. 

For this process, the longest and highest-quality ser- 
vice has been obtained from a phenolic resin in film form. 
It may be regarded as the most ideal wood-bonding agent 
known to date. Phenolic resins in solution have had 
rather limited, specialized applications, but the results 
obtained have been excellent. Urea-formaldehyde solu- 
tions are the newest type in practical use, but because of 
their economical features, they have developed the larg- 
est volume of use, within two years. 

The phenolic film is generally called for wherever as- 
sured highest quality of panel is required: it offers 
extreme durability, cleanliness, uniformity, and adapta- 
bility, at the lowest possible unit cost for these quali- 


° Resinews Products & Chemica! Co. 
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ties. Phenolic resin solutions also develop high dura- 
bility, amd are being used where the liquid-spreading 
operation is found to be more practicable for obtaining 
this characteristic. 

Urea-formaldehyde resins have the particular virtue of 
allowing extension with flour and water to almost any 
desirable unit cost. They are never as durable as the 
phenolic type, and addition of flour successively reduces 
their waterproofness. But in any practical concentra- 
tion they are much more durable than any of the tradi- 
tional ‘‘glues’’ used in plywood. 

All the resins employed for quantity production of 
wood panels today are of the heat-curing type. For 
this purpose the industry is using a multi-platen hot press 
which cures a series of assemblies in a matter of minutes. 
On one standard type of press in general use, the ourput 
can be maintained at over 1500 sq. ft. of plywood an 
hour for a five-ply panel. Depending on the nature of 
the assembly, the press capacity, and other factors, the 
output may be even greater, if needed. But in any case, 
the heat-curing resins have reduced the “‘glucing’’ time 
and operation to such a minimum that older adhesives 
can scarcely outweigh this advantage even with lower 
initial price. 

Resins that cure without being heated have a much 
more restricted use in wood technology. They can eco- 
nomically be employed only in joints where hot-pressing 
is quite impractical, as in edge and corner joints, com- 
pound lumber blocks, and the like. A cold-setting 
resin has not only the operating defects of ordinary wet 
glues, but takes longer to reach its ultimate cure and dura- 
bility—which never, in fact, reaches that of the heat- 
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--- in buying technical plastics, as in buying soap 
Chips, ready-to-use is often more satisfactory 


You could shave your own svap chips, but 
with many economical, ready-to-use chips on 
the market, it sometimes isn’t worth your 
time, trouble and expense. 

There is a possibility that in your shop, 
equally valuable time and money may be 
wasted in fabricating parts that can be bought 
more profitably from us—and ready-to-use. 
For two good reasons: 

First: Synthane Technical Plastics 
many properties in combination. Their selec- 
tion, in place of another material, generally 
gives you initial advantages in weight reduc- 
tion, corrosion resistance, machinability, 
and numerous other physical, chemical, me- 
chanical and electrical characteristics. 

Second: You gain—usually—by letting us 
machine parts for you. You relieve yourself 
of the responsibility for mistakes in machin- 


have 





ing, for rejects, and delays in delivery. You 
benefit from our experience in newer, faster 
ways of machining Synthane. We make prop- 
erly the dies, jigs, and fixtures for machin- 
ing technical plastics. You also save the 
capital investment in machine tools if the 
present equipment of your shop is not well 
suited for the fabrication of Synthane ex- 
clusively. 

If your production requirements justify the 
installation and maintenance of special ma- 
chines then do your own machining. We'll 
supply your sheets, rods and tubes. 

At the left are parts machined from Syn- 
thane by us for three widely different manu- 
facturers. We believe you, too, will find 
Synthane materials and machining well worth 
looking into. Why not send in your appli- 
cation today ? 
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cured resin. Its slow setting, in turn, permits unequal 
absorption into the wood and attendant uncertainties of 
result. For plywood operations, therefore, the use of 
cold-setting resins would represent an expensive and 
backward step. 


Broader markets 


Commercial developments in resin-bonded plywood 
include, foremost, the extension into much broader 
markets. The flexibility of cost obtainable with the 
urea-formaldehyde resins, and their high relative dura- 
bility, have permitted their introduction into various 
grades of stock panels and into mass-production, inex- 
pensive furniture. 

For several years the best grades of furniture have 
been made with resin film-bonded panels or two-ply 
veneer faces, to offer the best possible protection against 
separation and surface checking. Some of the manu- 
facturers ultimately installed hot presscs themselves and 
have, since then, had an increasing business in film- 
bonded—completely exposure-proof furniture. 

However, this has accounted for only a small fraction 
of the furniture made in this country and only in the-past 
year did such large producing areas as the South and 
Northwest go into resin-bonding on a large scale, on the 
basis of the extensible urea-formaldehyde resins. While 
film-bonded face veneers are ever more widely employed 


418 MODERN PLASTICS 





(1) An impressive building at the 
Golden Gate Exposition is sheathed 
with Resnprest, an all-weather, 
resin-treated plywood. The ship- 
lapped, ““V'’-grooved panels, 4 ft. 
by 8 ft. and 7/16 in. thick, are 
covered with one coat of plastic 
paint. (2) The California State 
Building at the same Fair is 
encased in more than 110,000 sa. 
ft. of Resnprest exterior plywood 


to give maximum quality on the exposed surface, the 
liquid resin has succeeded in displacing less durable ad- 
hesives even in the cheapest of the other parts. 

This has probably been the greatest forward step in 
the technical standards and prestige of the furniture 
industry in decades. Dealers, who have been little 
interested in the technical side of furniture, appreciate 
what resin-bonding means to them. They have not 
been slow to pass the story along to the public through 
the medium of advertising. 

Of similar significance is the spread of resin-bonding 
into lower-cost automotive form, and stock panels. In 
the Northwest, the large Douglas fir industry already 
has a growing number of hot presses in operation for 
bonding with various types of liquid resins. This has 
been a vital factor in the recent elevation of trade stand- 
ards in the fir industry, which are now supported by 
rigid association specifications. All Douglas fir ply- 
wood is produced by panel plants for outside sale. 

In a similar field, cheaper Eastern hardwoods, such as 
gum, are now resin-bonded into durable, low-cost stock 
panels, which have some very decided advantages over 
coniferous plywood. Lately, even pine is being utilized 
in ply-construction, fabricated in hot presses with liquid 
resins. These products mean much to the wood industry 
in its sales to the building trade, which, until the advent 
of resins, often sacrificed the unique advantages of wood 
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ready to help solve 
your unusual 
problems 


Application of Lamicoid gears extend from small 
high-speed gears and pinions to the heavy uncut 
stock shown above for rolling mill and forge- 
shop machines gears. 
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Low moisture absorption and low power factor 
plus micrometer accuracy in these punched parts 
that hold a smooth, clean-cut edge. 


Write for complete information or samples 


on the wide variety of Lamicoid Laminated | 
Bakelite sheets, rods and tubes for electrical | 1) 


and mechanical applications. 


These paper-base tubes combine high dielectric 
strength with the extreme accuracy of machining 
necessary for radio and television condenser coils, 


Although these canvas- and paper-base parts are 
easily cut on a standard drilling or threading 
machine, dimensions are extremely accurate — 
do not chip or fracture. 


MICA INSULATOR COMPANY 


200 Varick St., New York ; $42 So. Dearborn St., Chicago; 
1276 West 3rd St., Cleveland. Branches at; Birmingham, 
Boston, Cincinnati, Los Angeles, San Francisco, Seattle. 
Canada: Montreal, Toronto. 
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panels principally because of their uncertain integrity. 

The past year has also seen a wider spread of resin- 
bonded plywood in industries that had already made 
earlier use of it. These include the radio, air-conditioning, 
aircraft and automotive industries, among many others. 
The products of Phileo, RCA, Zenith, Chrysler, G-E, 
Packard, Bellanca—all embody resin-bonded plywood 
in their construction, to give prolonged service at eco- 
nomical cost. Incidentally, from the standpoint of 
synthetic resin, there is only a difference in degree be- 
tween a small radio built of resin-laminated wood and a 
similar one molded of resin and filler (with simulated 
wood grain). 

A special product based on the combination of syn- 
thetic resin and wood, is the multi-ply type of aggregate 
bonded under higher pressures, sometimes known as 
“improved wood."’ The resin can be introduced in the 
form of liquid or film. The former gives a harder, stiffer 
product throughout the mass and has certain difficulties 
of uniform application. The film gives an extremely dur- 
able joint between the thin veneers, without impreg- 
nating the wood appreciably, which leaves the latter 
in a tough resilient condition. Both types have seen 
service for some time in Europe, where raw material 
conditions favor them, but their specific properties also 
indicate a wider use in this country. 

A certain hardness, toughness, and shock resistance 
characterize this class of product, as compared with 
other materials. To some extent it serves as replace- 
ment and improvement, as in gear wheels, aircraft struts 
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and propellers, gun stocks, casters and the like. Its 
cost is relatively high but it is readily machined and 
usually gives long service. The German Schwartz 
propeller, which has been rather fully described, is 
buile up of compressed, resin-bonded veneers and its 
service record over a period of years has been superb. 
There have been developments along similar lines in the 
American and British aircraft industries. In the same 
industry, ‘improved wood" is also serving in forms for 
molding light metal sheets, in place of steel dies. 

Improved wood, however, is also a promising sub- 
stitute—or better, improvement—for certain species of 
solid wood, which are becoming scarce and expensive or 
have proved inadequate. Such species as dogwood, per- 
simmon, hickory, maple, can readily be surpassed in their 
best properties by suitable veneer constructions of com- 
mon woods, offering a uniformity and freedom of design 
not otherwise obtainable. 

Resin-bonding of plywood has brought engineering 
standards to an industry that long suffered from numerous 
uncontrollable and immeasurable variables (e. g., mois- 
ture distribution, grain direction, etc.). In the past few 
years it has become the established norm for production 
that has any regard for quality. In resin-bonded im- 
proved wood, the combination of resin and wood veneer 
has been brought to a technical point where a desired 
combination of physical properties can be predicted and 
designed in advance. This represents the best practical 
utilization of both resin and solid wood fiber, with their 
many desirable and complementary properties. 


A G-E unit, room air-conditioner in an executive office in the 
building of the Air Conditioning Corp. keeps the atmosphere 
at a comfortable working temperature. The housing, of Tego- 
bonded plywood, fits in harmoniously with the surrounding fur- 
nishings. Panels of the same material are equally efficient and 
effective on the 1939 Packard station wagon, by Cantrell 
& Co., for they clean easily and are tough and durable 























NEW, PERMANENTLY FINISHED DECORATIVE MATERIAL DEVEL- 
)PED JOINTLY BY THE PARKWOOD CORPORATION AND THEY 
PLASTICS DEPARTMENT OF THE GENERAL ELECTRIC COMPANY 
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PARKWOOD TEXTOLITE is the combining of wood and plastics 
into beautifully finished panels. The Parkwood material is extraordina- 
rily thin wood veneerings, uniform throughout in thickness and texture. 
These veneers are carefully impregnated with G-E Textolite resins. 
After treatment these sheets of veneer are cut into strips of varying 
widths, depending on the weave width desired in the finished panel. 
The strips are then woven evenly and expertly by hand into the desired 
pattern or design. The woven sheets of Parkwood are then combined 
with Textolite and processed under heat and pressure. 

The development of Parkwood Textolite provides for your use a 
material in which beauty and the genuine wood graining are perma- 
nently preserved. No matter what type of wood is used—light, dark or 
a combination of both—the satin-finished surface is hard and durable. 
Parkwood Textolite not only provides the rich, soft texture achieved so 
beautifully by the-wood craftsmen but it is also impervious to moisture, 
alcohol, fingernail polish, and most acids and alkalies. These advan- 
tages, plus the fact that Parkwood Textolite is highly resistant to ciga- 
rette heat and very easy to keep clean, make it truly a modern material. 





USES 


Parkwood Textolite is made in two thicknesses—,;-inch thick for veneering to plywood, pressed wood, 
asbestos board, metal, Masonite and similar backings; 0.020-inch thick (which can also be veneered for 
use on sharp curves and radii) can be especially fabricated by stitching, stapling, sawing, punching, and 
cutting with ordinary shears. Because Parkwood Textolite is available in these two thicknesses and because 
each can be so easily handled with ordinary woodworking processes, its use is most diversified. 

For instance, architects, industrial designers, interior decorators, furniture manufacturers, aircraft manu- 
facturers, large display manufacturers, and many others who are responsible today for the better living 
of tomorrow find Parkwood Textolite a practical material for: 


PANELING for public buildings, homes, airplanes, trains, restaurants, elevators, offices, and the like. 


INTEGRAL PARTS OF PRODUCTS such as tables, counters, trays, luggage, desks, display cabinets, 
fine packaging and utility boxes, decorative screens, bars, air conditioning units, etc. 
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TYPES OF MATERIALS =) 


STANDARD TYPES 


Parkwood Textolite is available in three standard 
weave widths—two-inch, three-inch, and six-inch 
strips. These weave widths are woven on a diagonal 
or straight weave pattern and are recommended 
for general use. 

For wood finishes, Parkwood Textolite offers the 
following in standard weave widths and weaves: 
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MAHOGANY—Genuvine mahogany from Africa, 
the West Indies and Mexico in light pink or dark red 
brown. Flitches are carefully selected for beautiful 
figure and fine texture. 


AVODIRE—A golden, creamy, shaded wood im- 
ported from the French Ivory Coast of Africa. 
Because of its dependable, even color it is one of 
the most popular blond woods which harmonizes 
well with mahogany. 


BIRCH, red and white—This American wood is 
one of the most important hardwoods of the world 
because of its beauty, strength, and even texture. 
The red heart, and white sap wood are carefully 
separated and woven into effective designs. 


MAPLE—The New England sugar maple, with its 
hard and dense grain offers a choice of blond woods. 


WALNUT—This American wood is evenly colored 
and beautifully grained. Its soft brown tones have 
always been popular. 








SIZES AND THICKNESS 


Standard types are available in both the ;4-inch and 0.020- 
inch thicknesses in the following size sheets: 
ys-inch Parkwood Textolite sheets in sizes 36 in. by 72 
in., 30 in. by 30 in. and 36 in. by 36 in. 
0.020-inch Parkwood Textolite sheets in sizes 36 in. by 
72 in., 30 in. by 30 in. and 36 in. by 36 in. 
All sizes are shipped with the unfinished side sanded, ready 
for application. 















SPECIAL DESIGNS 


For small products where narrower weaves, such as 4-inch 
or |-inch widths, are more applicable, Parkwood Textolite is 
available in such weaves on special order. 

Center designs, made of a combination of different widths 
of strips either of one wood or in combination with one or 
more woods, can be made to your own specifications or our 
styling and designing department will help you. 














SAMPLES 


So that you can feel and see how beautiful this material 
really is, we will gladly send a sample upon request. For sam- 
ple or further information, write the Plastics Department, 
General Electric Company, One Plastics Ave., Pittsfield, Mass., 
or the Parkwood Corporation, 24 Water St., Wakefield Mass. 
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In the House of Coty (Fig. 1) at the New York World's Fair, scarlet translucent Lamicoid scallops 
trim the edges of metal indirect lighting fixtures which extend upwerd on the rounding wall, in 
the form of giant leaves. Translucent engraved laminates appear more and more frequently in railway 
and other directional signs, both for passenger information and advertising purposes. The exemple 
pictured (Fig. 2) shows a translucent engraved Lamicoid sign in the Le Salle St. Station, Chicago. 
Concealed lights shining through the engraved sections make them visible from all parts of the station 


TRANSLUCENT LAMINATES 


by HENRY E. STOCKFISH * 


TRANSLUCENT LAMINATES OWE THEIR EXIS- 
tence to the well-known property of formaldehyde to 
react with either phenol or urea to form a complex resin 
end-product which is insoluble and permanently infusible. 
If the reaction is permitted to progress only in part there 
results a melt which, when dissolved in an added solvent, 
can be utilized as an impregnating solution with paper 
or cloth. 


Chemistry of their formation 


For translucent laminates, we are interested only in 
the reactions which yield clear, water-white resins. 
Phenol-formaldehyde resin is perhaps the most widely 
known but, paradoxically, its reaction mechanism is not 
clearly understood, although a good deal of the literature 
is devoted to the complex reactions. 

Briefly, the correct proportions of refined phenol and 
formaldehyde, treated under carefully controlled condi- 
tions in suitable vessels free of iron parts, will result in 
a colorless concentrated syrup of 60 percent, and upwards, 


* Mica Insulator Co. 


of solids. The urea-formaldehyde mechanism also is not 
clearly understood. Many investigators seem agreed on 
certain reactions, as follows: 


NH, NHCH,OH 

I I 

C—O —> C=0 

I I 

NH, NH, 
FORMALDEHYDE UREA MONOMETHYLOLUREA 


1 mole 1 mole 


With excess formaldehyde dimethylolurea is formed: 


NH, NHCH,OH 
I I 
C—O — C=O 


I I 


NH, NHCH,OH 
DIMETHY LOLUREA 


1 mole 
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The influence of hydrogen-ion concentration, tempera- 
ture, choice of solvent, and time of contact are all factors 
affecting the complexity of the end-products of the 
reaction which is manifested by the workability range of 
the resin. A colorless soluble melt is obtained as in the 
case of the phenolic resin. 


General characteristics 


Translucency, flexibility, color, and general workability 
are prime considerations in the choice of a resin to utilize 
for lamination, and experience has indicated that the 
phenolic type is the most useful. It is true that the 
phenolic colorless type suffers from long exposure to 
ordinary light and tends to darken slightly, but when 
colored plates are desired this characteristic has no 
particular disadvantage. 

The urea resin is chiefly valuable for its greater trans- 
lucence and for its ability to retain most of its original 
colorless quality, which permits the transmitted light 
to be somewhat whiter. 


Processing 


Impregnation of paper is carried out in conventional 
coating equipment which, by means of hot air currents, 
removes the solvent. The coated paper is sheeted, placed 
between stainless steel plates, which impart their finish, 
and heated at approximately 135 deg. C (to complete the 
reaction), while compressed to 1000 lbs. per sq. in. 
Cooling, followed by unloading, yields white plates, 
translucent and ready for use. 

Colored laminated plate is obtained by dyeing the 
impregnating resin solution. Printed paper may be 
placed under the surface sheets to produce durable and 
attractive charts and pictures which are incorporated in 
the sheet and which cannot be erased. Colored print- 
ing inks may be used to heighten the effect for any spe- 
cial decorative purposes. 


Properties 

Translucent laminates contain many desirable proper- 
ties which have opened up a wide field for the material 
in applications where heat softening materials and glass 
were formerly used. The excellent mechanical strength 
allows the use of thinner sheets thus permitting 
lighter weight designs. The coefficient of expansion is 
comparable to other types of laminated phenolic prod- 
ucts and moisture absorption after 24 hrs. immersion is 
under 5 percent. 

Translucent laminates, being thermohardening plastics, 
are conceded to be more brittle than the thermoplastic 
type of material. The sheets are sufficiently flexible to 
bend cold into small radii in the lesser thicknesses and 
when heated to approximately 250 deg. F. to 300 deg 
F. can be formed in simple shapes such as cylinders, half 
cylinders, S curves, etc. (Please turn to next page 





Street signs with bleck, clean cut letters against white (Fig. 3) are easily seen and read even from a distance. Richardson 
Co. makes them of translucent Beetle laminated material. Formed sections for trough and fluorescent lighting fixtures 
<Fig. 4) are produced by General Electric Co. from Beetle resins. Each section of the translucent Beetle laminated lighting 
fixtures (Fig. 5), installed in streamlined Pennsylvania Railroad trains, opens conveniently for cleaning and replacing lamps 
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Phone or write HURLBUT at 
South Lee, Mass. — specialists 
in manufacturing the highest 





grade plastics saturating pa- 





pers — for complete data. 





HURLBUT Papers will bring 
your finished work the utmost 
in strength, fine finish, hard- 
ness and dielectric qualities. 






Our papers are noted particu- 





larly for unifermity, cleanliness 





and clear formation. 





Full information and advice — 
including sample sheets — are 
yours for your particular prob- 





lems if you will communicate 
with 













































SPECIALISTS 
IN 


SYNTHETIC RESINS 


For over fifteen years, the Resinous 
Products and Chemical Company 
has specialized in one thing—syn- 
thetic resins. This specialization, 
supported by a continuous program 
of research, has enabled us to an- 
ticipate the needs of industry by 
introducing today the resins of to- 
morrow. Among the many fields in 
which we have pioneered, the fol- 
lowing are particularly significant: 


In the paint, varnish and lacquer 
industry—Amberol (phenol for- 
maldehyde), Paraplex and Dura- 
plex (alkyd), Aquaplex (resin 
emulsion), Uformite (urea formal- 
dehyde), and Aecryloid (acrylic 
ester). 


In the laminating industry— 
Uformite (urea formaldehyde 
molding solutions) . 


In the plywood industry— Tego 
Film and Uformite 430 (resinous 
adhesives) . 


In the plastics industry —Dibuty| 
Sebacate (unique chemical plas- 
ticizer for vinyl and acrylate type 
resins, synthetic rubbers, cellulose 
esters, etc.). 


The Resinous Products and Chemi- 
cal Company, Inc., Philadelphia, 
Pa. 


RESINOUS BER} PRODUCTS 
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The Astor Coffee Exhibit in the Food Building North at the New York World's Fair (Fig. 6) is dramatized 
by an illuminated column of coffee cans made of translucent silk screened Lamicoid, by Gardner Displays. 
General Electric Co.'s theme symbol in front of its building at the Fair—e 125-foot stainless steel 
lightning bolt—is lighted at night through oval strips of white translucent Textolite laminated material 


Further, it may be noted that these laminates are: 


Uniform in translucency and coloring 
Non-inflammable and heat-resistant 

' Non-shatterable 
Resistant to warping or shrinking 
Easily machined and punched 


Applications 


Translucent laminates have a large and constantly 
increasing number of applications for decorative, light- 
ing, and utilitarian purposes in the advertising, mer- 
chandising, electrical, and industrial fields. They are 
particularly applicable to lighting fixtures, signs, dis- 
plays, and illuminated architecture. 

One of the outstanding applications during the past 
year was the development of Venetian blinds—the trans- 
lucent strips being formed into an S-shaped slat which 
permits the use of thin material affording extremely com- 
pact nesting and allowing the maximum in light dif- 
fusion and ventilation. The natural light is diffused 
through the material providing a beautiful effect. 

Translucent laminates when first introduced were 
principally used for radio dials. Since that time manu- 
facturers of instruments requiring dials in other fields 
have adopted this type of material principally because 
of its inertness and non-corrosive properties. Plastic 
dials have replaced metal in many applications involving 
adverse atmespheric conditions, chiefly because of the 


Vwahw PP 
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non-corrosive properties of the material. Sheets or 
pieces of varying thicknesses (.o10 to 0.063 in. being 
those in most common use) in dimensions up to 36 in. by 
42 in. formed into ovals, cylinders, half-rounds or flats, 
permit uses that would be impractical with other mate- 
rials. Applications utilizing silk screen or rubber plate 
printing directly on the translucent plate produce ex- 
traordinary effects for illuminated advertising displays. 

A new and expanding commercial field has been opened 
by the introduction of a sheet in which the body of the 
laminate is opacified, retaining the translucent surfaces 
under which any sort of printed graphic matter may be 
permanently embodied. 


Typical applications 

Instrument and other dials 
Translucent Venetian blinds 
Architectural lighting 


Rear illuminated signs 

Lighting fixtures and 
displays 

Lamp shades 


Exhibitors and concessionaires at the New York 
World's Fair and the Golden Gate International Exposi- 
tion have made extensive use of translucent laminates 
for advertising, architectural, and lighting purposes. 


Trade names 


Dilecto, Formica, Insurok, Lamicoid, Micarta, Textolite 
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NOMENCLATURE 









Aminoplast—General terms for synthetic resins from 
amino or amido compounds. A typical example is urea- 
formaldehyde resin. 

Amorphous—Devoid of crystalline structure. 

Asphalt—A dark-colored, viscous to solid hydrocarbon 
complex including: (a) The easily fusible bitumens often 
associated with a mineral matrix, not having a waxy 
luster or unctuous feel; (b) fusible residuums obtained 
from the distillation, oxidation, etc., of bitumens. 

A-Stage resins—Thermosetting resins reacted only to 
the initial stage where they are soluble and fusible. The 
normal stage of a resin used for impregnation. 

Balsams—Natural vegetable exudations consisting of 
resins mixed with volatile oil. The name is also applied 
to products having the physical characteristics of the 
natural balsams but produced by reactions which nor- 
mally lead to resinous materials. 

Bitumen—A naturally occurring or pyrogenous hydro- 
carbon complex insoluble in water but soluble in carbon 
disulphide. Color and hardness variable. 

B-Stage resins—Thermosetting resins reacted to a stage 
where they soften when heated and swell in contact with 
liquids but do not entirely fuse or dissolve. This is the 
preferred stage for the resin in molding compositions. 

Bulk factor—The ratio by volume of the loose molding 
powder to the resultant finished article. 

Cold flow—Change of dimensions or distortion caused 
by sustained application of a force greater than the 
elastic limit. 

Cold molding—A procedure in which a composition is 
shaped at ordinary temperatures and hardened by sub- 
sequent baking. 

Colloid—Any substance when dispersed into particles 
whose size ranges between 5 and 100 millimicrons. 
Molecules of many synthetic resins fall within this range. 

Condensation—A chemical reaction in which two or 
more molecules combine with separation of water or 
some other simple substance. Applied to synthetic resins 
it means the formation of a resin by combination of a 
number of molecules with elimination of water, am- 
monia, hydrogen chloride or other simple substance. 
Examples of condensation resins are alkyd, phenol- 
aldehyde and urea-formaldehyde resins. The final prod- 
ucts are also called condensation-polymers. See Polym- 
ertzation. 

Co-polymerization—The term applied when two or more 
substances polymerize at the same time to yield a product 
which is not a mixture of separate polymers but a com- 
plex having properties different from either polymer 
alone. Thus, Vinylite copolymer is produced by poly- 
merization of a mixture of vinyl acetate and vinyl 
chloride. 


C-Stage resins—Thermosetting resins in the final stage 
in which they are infusible and insoluble. The state of 
the resin in the final molded article. 

Curing—The change of a binder from the soluble- 
fusible condition to the substantially insoluble-infusible 
form by chemical action. The heat-setting of a resinoid. 
Action is analogous to vulcanization of rubber. 

Dielectric strength—Voltage gradient at which a con- 
tinuous electrical discharge will take place between two 
electrodes when the material in question is placed be- 
tween the electrodes and a potential difference is applied 
to them. 

Elastic deformation—One in which a substance reverts 
to its original dimensions on release of an applied stress. 

Elastic limit—The point at which a body begins to 
yield under a stress; that is, when the stress is equal to 
or greater than the internal friction. 

Eucolloids—Linear polymers of a degree of polymeri- 
zation over 1000; that is, each molecule is made up of 
over 1000 units of a simple substance. They show pro- 
nounced swelling and their solutions are highly viscous. 
The solid eucolloids are very tough and hard. 

Extrusion molding—A molding procedure for extended 
shapes of uniform cross-section, whereby a heat-softened 
substance is forced ‘through an orifice of form coinciding 
with the cross-section of the article. 

Flash mold—A mold designed to permit excess molding 
material to escape during final closing. 

Fluidity—Reciprocal of the viscosity. 

Gel—A somewhat rigid, generally transparent, two- 
phase liquid-solid system in which the solid is precipi- 
tated as aggregates in and around which the liquid is 
held. 

Gelation—Formation of a gel. 

Gums—V iscous vegetable secretions which harden but, 
unlike resins, are water-soluble. The name is often ap- 
plied, particularly in the varnish industry, to natural 
resins such as copals. 

Hemicolloids—Polymers of molecular weight up to 
10,000, corresponding to an order of polymerization 
equal to 20 to 100 monomeric units. They dissolve 
without swelling and give solutions of low viscosity. 
Precipitation from solution yields powdery masses. 

Injection molding—A molding procedure whereby a 
heat-softened plastic material is forced from a receptacle 
into a relatively cool cavity which gives the article of 
desired shape. 

Laminated products—Sheets of material united by a 
binder. For example, sheets of paper or wood coated 
and/or impregnated with a resinous composition and 
subjected to pressure, generally with heat. 

Lastic—A substance which at a certain temperature 
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exhibits the physical properties of rubber. Unlike a 
viscous liquid, stress causes deformation at this tempera- 
ture but removal of stress results in substantial recovery 
of the original shape. 

Linear molecule—A molecule of highly elongated form. 
Generally applied to straight-chain polymers. 

Loss factor—The product of the power factor and the 
dielectric constant. 

Matcromolecule—A molecule of such size that it exhibits 
colloidal properties. 

Mesocolloids—Polymers intermediate between hemi- 
colloids and eucolloids; that is, of a degree of polym- 
erization between about 100 and 1000. 

Modulus of elasticity—The stress required to produce a 
unit distortion. 

Monomer—The simplest repeating structural unit of a 
polymer. For addition polymers this represents the 
originally unpolymerized compound. 

Natural resins—Solid substances from vegetable excre- 
tions exhibiting brittleness, vitreous luster, conchoidal 
fracture, water-insolubility and varying fusibility and 
solubility. 

Novolak—A permanently fusible and soluble phenol- 
aldehyde resin. More specifically it is the reaction- 
product of 1 molecule of phenol with less than 1 mole- 
cule of formaldehyde, and an acid catalyst. 

Phenoplast—A general term for phenol-aldehyde resins. 
Synonymous with popular term ‘‘phenolics.”’ 

Pitch—A dark-colored, fusible, more or less viscous to 
solid bituminous or resinous substance, insoluble in 
water but more or less soluble in carbon disulfide, benzol, 
etc. Composition and origin variable. 

Plastic flow—Flow which is proportional to the pres- 
sure in excess of a certain minimum pressure (yield value) 
necessary to start the flow. 

Plastics—All substances that can be molded. In gen- 
eral a plastic is a substance which behaves as a solid at 
stresses less than a certain amount known as the yield 
value and as a viscous liquid at stresses greater than this. 
The name is also applied to substances which originally 
but not uitimately fulfill this condition. For example, 
it is applied to thermoset compositions or resinoids in 
the final stages. 

Plasticity—Susceptibility to and the retention of def- 
ormation. Capacity of taking and retaining the form of 
a mold. The property of solids by virtue of which they 
hold their shape permanently under the action of small 
shearing stresses but are readily deformed, worked or 
molded under larger stresses. 

Polymerization—A chemical change resulting in the 
formation of a new compound whose molecular weight 
is a multiple of that of the original substance. The 
products of the reaction are called polymers. To dis- 
tinguish from those resulting from condensation (q.v.), 
they are often designated addition polymers since the 
reaction is that of successive addition of a large number 
of relatively small molecules (monomers) to form the 
final polymer. 

Positive mold—A mold designed to trap all the molding 
material to prevent its escape when it closes. 
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Power factor—In an insulating material, the ratio of 
total power loss (watts) in the material to the product of 
voltage and current in a capacitor in which that material 
is a dielectric. 

Resin—A term generally referring to a physical condi- 
tion at room temperature approximating the physical 
properties of natural resins (q.v.). 

Resinoids—The ciass name applied to thermosetting 
resins. Temporary thermoplastics. The name is also 
often applied to the final cured resins. 

Resite—A phenol-aldehyde resin in the C-stage (q.v.). 

Resitol—A name often applied to a phenol-aldehyde 
resin in the B-stage (q.v.). 

Resol—A name often applied to a potentially harden- 
ing phenol-aldehyde resin in the A-stage (q.v.). 

Sol—A colloidal dispersion whose particles have sufh- 
cient Brownian motion to keep them in suspension. 

Synthetic resin—A complex, substantially amorphous, 
organic semi-solid or solid material (usually a mixture 
of substances) built up by chemical reaction of compara- 
tively simple compounds and, depending upon the tem- 
perature at which the examination is made, approximat- 
ing the natural resins in various physical properties, 
namely: luster, fracture, comparative brittleness, in- 
solubility in water, fusibility or plasticity when heated 
or exposed to heat and pressure, and, at a certain more or 
less narrow temperature range before fusion, showing a 
degree of rubber-like extensibility; but commonly de- 
viating widely from natural resins in chemical constitu- 
tion and behavior with reagents. 

Synthetic rubber—Caoutchouc synthesized in the labora- 
tory. The term is a misnomer and most probably repre- 
sents an impossibility. 

Tars—Dark-colored substances, liquid or semi-liquid 
at room temperature often possessing a characteristic 
““tarry’’ odor, usually insoluble in water but soluble in 
carbon disulfide, benzol, etc., and which on distillation, 
oxidation, etc., form a pitch. Composition variable. 

Thermoplastic—The property of softening under heat. 
All molding materials are thermoplastic at the initial 
application of heat. One class (the so-called thermo- 
plastics) remains soft permanently under heat; the other 
(thermosetting), after first softening, sets or cures more or 
less quickly to a more solid form. 

Thermosetting—The property of undergoing a chemical 
change when heated whereby a hardened product is ob- 
tained. Property most pronounced in phenol- and urea- 
formaldehyde resins and less so with alkyds. 

Thixotropy—The property by which certain composi- 
tions become solid when at rest but liquefy again on 
agitation. 

Transfer molding—Another name for injection molding. 

Treacle stage—A thermosetting resin in liquid form. 
Particularly applied to casting. 

Viscosity—Internal friction or resistance to change of 
form of a liquid. The constant ratio of shearing stress to 
rate of shear. 

Yield value—The lowest pressure at which a plastic 
will flow. Below this pressure the plastic behaves as an 
elastic solid; above this pressure as a viscous liquid. 


~ 


zea Gees eed eet et ee CO CO 


i 









PLASTICS AND RAW MATERIALS 


LSED IN MANUFACTURING PLASTIC COMPOSITIONS 





ACIDS 


American-British Chemical Supplies, Inc. 


American Cyanamid & Chemical Corp. 
Baker Castor Oil Co. 

Baker Chemical Co., J. T. 

Cliff Dow Chemical Co 

du Pont de Nemours & Co., Inc., E. I. 
General Chemical Co. 

Harshaw Chemical Co. 

Hercules Powder Co. 

Koppers Co. 

Mallinckrodt Chemical Works 
Monsanto Chemical Co. 

National Aniline & Chemical Co., Inc. 
National Oil & Supply Co. 

Niacet Chemicals Corp. 

Pacific Coast Borax Co. 

Penn Salt Mfg. Co. 

Reilly Tar & Chemical Corp. 


ALDEHYDE AMMONIA 


du Pont de Nemours & Co., Inc., E. I. 
Niacet Chemicals Corp 


CAMPHOR 


du Pont de Nemours & Co., Inc., E. I. 
Mallinckrodt Chemical Works 


CASEIN 


American-British Chemical Supplies, Inc. 


American Cyanamid & Chemical Corp. 
American Plastics Corp. 

Hercules Powder Co. 

Innis, Speiden & Co., Inc. 

Merchants Chemical Co., Inc. 

Merck & Co., Inc. 


CASEIN 


(Rods-Sheets-Tubes) 


American Plastics Corp. 
Morrell Corp., George 
Nixon Nitration Works 


CELLULOSE ACETATE 
(Flake) 


American-British Chemical Supplies, Inc. 


American Cellulose Co. 
Hercules Powder Co. 
Meyer & Co., W. & G. 
Tennessee Eastman Corp. 


CELLULOSE ACETATE 


(Rods-Sheets-Tubes) 


American Cellulose Co. 

American Prod. Mfg. Co. (sheets only) 
Celluloid Corp. 

Cinelin Company 

du Pont de Nemours & Co., Inc., E. I. 
Eastman Kodak Co. 

Insel Co. 

Masury & Son, John W. 

Monsanto Chem. Co., Plastics Div. 
Nixon Nitration Works 

U. S. Industrial Chemicals, Inc. 


CELLULOSE NITRATE 


(Rods-Sheets-Tubes) 


American Cellulose Co. 
Auburn Button Works, Inc. 


Celluloid Corp. 

Cinelin Company 

du Pont de Nemours & Co., Inc., E. I. 
Eastman Kodak Co. 

Insel Co. 

Mallinckrodt Chemical Works 
Monsanto Chem. Co., Plastics Div. 
Nixon Nitration Works 

Sylvania Industrial Corp. 


CELLULOSE 


(Nitrocotton) 
American Cellulose Co. 
American Cyanamid & Chemical Corp. 
General Chemical Co. 
Hercules Powder Co. 
Monsanto Chemical Co., Plastics Div. 


CHLORINATED RUBBER 
Hercules Powder Co. 


COLORS 


(See Dyes; Pigments) 


DENTURE MATERIALS 


Bakelite Dental Prods., Inc. 

Celluloid Corp. 

du Pont de Nemours & Co. Inc., E. I. 
Monsanto Chem. Co., Plastics Div. 
Nixon Nitration Works 

Réhm & Haas Co. 


DYES 


American Aniline Products, Inc. 
Calco Chemical Co., Inc. 

du Pont de Nemours & Co., Inc., E. I. 
Monsanto Chemical Co. 

National Aniline & Chemical Co., Inc. 


ETHYLCELLULOSE 


American Cellulose Co. 
American Products Mfg. Co. 
Dow Chemical Co. 

Hercules Powder Co. 


FILLERS, ALPHA CELLULOSE 


Brown Co. 


FILLERS, COTTON FLOCK 


Claremont Waste Mfg. Co. 
Peckham Mfg. Co., The 
Rayon Processing Co., The 


FILLERS, DIATOMACEOUS 


Dicalite Co. 
Johns- Manville 
Wishnick-Tumpeer, Inc. 


FILLERS, MINERAL 
American-British Chemical Supplies. Inc. 
Dicalite Co. 

International Pulp Co. 
Johns-Manville 
Ruberoid Co. 

Vermont Asbestos Co. 
Williams & Co., C. K. 
Wishnick-Tumpeer, Inc. 


Addresses of companies listed appear on pages 449-452, this section 





FILLERS, SILICA 
Dicalite Co. 
International Pulp Co. 
Johns-Manville 
Loomis Talc Corp., W. H. 
Monsanto Chemical Co. 
Williams & Co., C. K. 


FILLERS, WOODFLOUR 


American Woodflour Co., Inc. 
Becker, Moore & Co. 

Burnet Co., The 

Composition Materials Co., Inc 
Connor Lumber and Land Co. 
Doe & Ingalls, Inc. 

du Pont de Nemours & Co., Inc., E. I. 
Innis, Speiden & Co., Inc 
Lignum Chemical Works, The 
Soberski, B. L. 

State Chemical Co 
Wishnick-Tumpeer, Inc. 


FORMALDEHYDE 


American Cyanamid & Chemical Corp. 
du Pont de Nemours & Co., Inc., E. I. 
General Chemical Co. 

Harshaw Chemical Co 

Hercules Powder Co. 

Heyden Chemical rag 3 

Kay-Fries Chemicals, Inc. 
Mallinckrodt Chemical Works 

Merck & Co., Inc. 

National Oil & Supply Co 


HEXAMETHYLENETETRAMINE 
American-British Chemical Supplies, Inc. 
Baker Chemical Co., J. T. 
du Pont de Nemours & Co., Inc., E. L. 
Heyden Chemical Corp. 

Mallinckrodt Chemical Works 
Merck & Co., Inc 
Wishnick-Tumpeer, Inc 


LACQUERS, CELLULOSE 


American Products Mfg. Co. 

du Pont de Nemours & Co., Inc., E. I. 
Eastman Kodak Co. 

Egyptian Lacquer Mfg. Co 

Maas & Waldstein Co 

Masury & Son, John W. 
Monsanto Chem. Co. 

Pyroxylin Products Corp. 
Resinous Products & Chemical Co. 
Roxalin Flexible Lacquer Co., Inc. 
Stanley Chemical Co 


LACQUERS, RESIN 


American Products Mfg. Co. 

Bakelite Corp. 

Catalin Corp. 

du Pont de Nemours & Co., Inc., E. I. 
Durite Plastics, Inc. 

Egyptian Lacquer Mfg. Co 

Masury & Son, John W. 

Monsanto Chemical Co. 

Pyroxylin Products, Inc. 

Resinous Products & Chemical Co. 


METHYL METHACRYLATE 
(Rods-Sheets-Tubes) 


du Pont de Nemours & Co., Inc., E. I. 
Resinous Products & Chemical Co. 
Réhm & Haas Co. 


(Solutions) 
Resinous Products & Chemical Co. 
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MICA 
American-British Chemical Supplies, Inc. 
Setuison Connamlé & Gaalad Cosy. 


Munsell & Co., Eugene 
Westinghouse Elec. & Mfg. Co. 
Wishnick-Tumpeer, Inc. 


MOLDING & LAMINATING 
9 aang AND BLANKS 


Bakelite Rogers Co. 


Mite Taal Insulator Co. 
Taylor-Atkins Paper Mills 
Westinghouse Elec. & Mfg. Co. 


MOLDING COMPOUNDS, 
CELLULOSE ACETATE 
Bakelite Corp. 
Celluloid 


du Pont de emours & Co., Inc., E. I. 


MOLDING COMPOUNDS, 
CELLULOSE ACETATE BUTYRATE 


M & Son, John W. 
Nixon itration Works 
Tennessee Eastman Corp. 
Meyer & Co., W. & G. 


MOLDING COMPOUNDS, 
ETHYLCELLULOSE 


Dow Chemical Co. 
Masury & Son, John W. 


MOLDING COMPOUNDS 
METHYL METHACRYLATE 


du Pont de Nemours & Co. Inc., E. I. 
Rthm & Haas Co. 


MOLDING COMPOUNDS 
PHENOL-FORMALDEHYDE 
Bakelite Corp. 
Catalin Corp. 
Darez Plastics & Chemicals, Inc. 
Makalot 


aay dh Co., Plastics Div. 
Reilly Tar & Chemical Corp. 
Resinox 


Superior Plastics Co. 
MOLDING COMPOUNDS, 
PHENOL 


-FURFURAL 
Durite Plastics, Inc. 


MOLDING COMPOUNDS, 
STYRENE 
Bakelite Corp. 
Carbide & Carbon Chemicals Corp. 
Dow Chemical Co. 
Monsanto Chemical Co., Plastics Div. 
COMPOUNDS, 
MREAFORMALDEN De. 


Bakelite Corp. 
— Div. of American Cyanamid 
Piaskon Co., Inc. 
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NAPHTHALENE 


American-British Chemical Supplies, Inc. 


Barrett Company 

Calco Chemical Co. 

du Pont de Nemours & Co., Inc., E. I. 
Harshaw Chemical Co. 

Koppers Co., Tar & Chemical Div. 
Merchants Chemical Co., Inc. 
National Oil & Supply Co. 

Reilly Tar & Chemical Corp. 


NITROCELLULOSE 
(See Cellulose Nitrate) 


PAPER, SATURATING 


Hurlbut Paper Co. 
Keasbey & Mattison 
Warren Co., S. D. 


PARAFORMALDEHYDE 


American-British Chemical Supplies, Inc. 


American d & Chemical " 
du Pont de Nemours & Co., Inc., E. I. 
Harshaw Chemical Co. 

Heyden Chemical Corp. 

Mallinckrodt Chemical Works 

Merck & Co., Inc. 


PEARL ESSENCE 


Celluloid Corp. 

Hudson Pearl Co. 

Mear! Corp., The 

Meyer Bros. Co., Jos. H. 
Paispearl Products 


PHENOLS 


American-British Chemical Supplies, Inc 
Baker Chemical Co., J. T. 

Barrett Company 

Burnet Co. 

Dow Chemical Co. 

Koppers Co., Tar & Chemical Div. 
Mallinckrodt Chemical Works 
Merchants Chemical Co., Inc. 
Merck & Co., Inc. 

Monsanto Chemical Co. 

Reilly Tar & Chemical Corp. 
Sharples Solvents Corp. 


PIGMENTS 


Binney & Smith Co. 

Burnet Co. 

Cabot, Inc., Godfrey L. 
Calco Chemical Co., Inc. 
Chemical & Pigment Co., Inc. 
Drakenfeld & Co., Inc., B. F. 
du Pont de Nemours & Co., Inc., E. I. 
International Pulp Co. 
Johns-Manville 

Uhlich & Co., Paul 

Williams & Co., C. K. 
Wishnick-Tumpeer, Inc. 


PLASTICIZERS 


American Cyanamid & Chemical Corp. 
Baker Castor Oil Co. 

Carbide & Carbon Chemicals Corp. 
Celluloid Corp. 

Dow Chemical Co. 

du Pont de Nemours & Co., Inc., E. I. 
Glyco Products Co., Inc. 

Halowax Corp. 





National Aniline & Chemical Co., Inc. 
National Oil Products Co. 

Niacet Chemicals Corp 

Ohio-Apex, Inc. 

U. S. Industrial Chemicals, Inc. 


PRINTING PLATE MOLDING 
BOARD 


Bakelite Corp. 
Westinghouse Elec. & Mfg. Co. 


PYROXYLIN 
(See Cellulose Nitrate) 


RESIN BONDS FOR PLYWOODS 
AND VENEERS 


Bakelite Corp. 

— Prods. Div. of American Cyanamid 
Carbide & Carbon Chemicals Corp. 
Catalin Corp. 

du Pont de a & Co., Inc., E. I. 
Durite Plastics, In 

Hercules Powder Co. 

Makalot Corp. 

Marblette Corp. 

Merritt Engineering & Sales Co., Inc 
Reichhold Chemicals, Inc. 

Reilly Tar & Chemical Corp. 

Resinous Products & Chemica! Co. 


RESIN SOLUTIONS 


American Cyanamid & Chemical Corp. 

Bakelite Corp. 

Beetie Prods. Div. of American Cyanamid 
Co. 

Carbide & Carbon Chemicals Corp. 

Durez Plastics & Chemicals, Inc. 

Durite Plastics, Inc. 

Halowax Corp. 

Makalot Corp. 

Marblette Corp. 

Pyroxylin Products, Inc. 

Reichhold Chemicals, Inc. 

Reilly Tar & Chemical Corp. 

Resinous Products & Chem. Co. 

Resinox ee 

Resistoflex Corp 

Superior Plastics Co 


RESINS, CAST 


Bakelite Corp. 

Catalin Corp. 

du Pont de Nemours & Co., Inc., E. 1. 
Knoedler Co. 

Marblette Corp. 

Monsanto Chem. Co., Plastics Div. 
Réhm & Haas Co. 


RESINS, GLYCEROL 


American Cyanamid & Chemical Corp. 
Glyco Products Co., Inc. 

Makalot Corp. 

Reichhold Chemicals, Inc. 

Resinous Products & Chemical Co. 


RESINS, OIL SOLUBLE 


American Cyanamid & Chemical Corp. 
Bakelite Corp. 

Beetle Prods. Div., American Cyanamid Co. 
Durez Plastics & Chemicals, Inc. 

Durite Plastics, Inc. 

Makalot Corp. 

Neville Co. 

Reichhold Chemicals, Inc. 

Resinous Products & Chemical Co. 
Resinox Corp. 


Bold-face listings indicate advertisers in this issue 








RESINS, PHENOL 
Bakelite Corp. 

Barrett Co. 

Catalin Corp. 

Durez Plastics & Chemicals, Inc. 
Durite Plastics, Inc. 


Marblette Corp. 

Monsanto Chem. Co., Plastics Div. 
Reichhold Chemicals, Inc. 

Reilly Tar & Chemical Corp. 
Resinous Products & Chemical Co. 
Resinox Corp. 

Superior Plastics Co. 


RESINS, SYNTHETIC 


(See also Molding Compounds) 


American Cyanamid & Chemical Corp. 
Bakelite Corp. 

Barrett Co. 

Beetle Prods. Div., American Cyanamid Co. 
Carbide & Carbon Chemicals Corp. 

Catalin Corp. 

Dow Chemical Co. 

du Pont de Nemours & Co., Inc., E. I. 
Durez Plastics & Chemicals, Inc. 

Durite Plastics, Inc. 


Goodyear Tire & Rubber Co. (Rubber 
Derivative) 

Hercules Powder Company 

Makalot Corp. 


Marblette Corp. 

Neville Co. 

Reichhold Chemicals, Inc. 
Resinous Products & Chemical Co. 
Resinox Corp. 

Shawinigan Products Corp. 


RESINS, UREA 


American Cyanamid & Chemical Corp. 
Bakelite Corp. 

Beetle Prods. Div., American Cyanamid Co. 
Reichhold Chemicals, Inc. 

Resinous Products & Chemical Co. 


RESINS, VARNISH MAKING 


American Cyanamid & Chemical Corp. 
Bakelite Corp. 

Barrett Co. 

Beetle Prods. Div., American Cyanamid Co. 
Catalin Corp. 


Durez Plastics & Chemicals, Inc. 
Durite Plastics, Inc. 

Hercules Powder Company 
Makalot Corp. 

Marblette Corp. 

Neville Co. 

Reichhold Chemicals, Inc. 

Reilly Tar & Chemical Corp. 
Resinous Products & Chemical Co. 
Resinox Corp. 


RESINS, VINYL 


Carbide & Carbon Chemicals 

du Pont de Nemours & Co., Inc., 
Monsanto Chem. Co., Plastics Div. 
Resistoflex Corp. 

Shawinigan Products Corp. 


RESINS, WATER-SOLUBLE 
Catalin Corp. 
Durite Plastics, Inc. 
Glyco Products Co., Inc. 
Marblette Corp. 
Reichhold Chemicals, Inc. 
Resinous Products & Chemical Co. 


ROLL LEAF 
(Stamping Foil) 
Kingsley Gold Stamping Machine Co. 
Griffin, Campbell, Hayes, Walsh, Inc. 
Peerless Roll Leaf Co., Inc. 


ROSIN 


Doe & Ingalls, Inc. 
Hercules Powder Co. 


RUBBER, SYNTHETIC MOLDING 


Thiokol Corp. 


SCRAP, ACETATE 


American Cellulose Co. 

Atlantic Pyroxylin Waste Co. 

Burnet Co. 

du Pont de Nemours & Co., Inc., E. I. 
Eastman Kodak Co. 

Gering Products, Inc. 

Jefferys & Co., Ltd. 

Paraloid Corp. 

Sereinsky Co., Moses 
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SCRAP, NITRATE 


American Cellulose Co. 

American Pyroxylin Co. 

du Pont de Nemours & Co., Inc., E. I. 
Eastman Kodak Co. 

Gering Products, Inc. 


SOLVENTS 


American-British Chemical Supplies, Inc. 
Barrett Co. 

Carbide & Carbon Chemicals Corp. 
Dow Chemical Co. 

du Pont de Nemours & Co., Inc., E. I. 
Hercules Powder Co. 

Koppers Co. 

Monsanto Chemical Co. 

National Oil & Supply Co. 

Neville Co. 

Sharples Solvents Corp. 

U. S. Industrial Chemicals, Inc. 


STEARATES 


American Cyanamid & Chemical Corp. 
Baker Chemical Co., J. T. 

du Pont de Nemours & Co., Inc., E. I. 
Glyco Products Co., Inc. 

Harshaw Chemical Co. 

Mallinckrodt Chemical Works 
Metasap Chemical Co. 
Wishnick-Tumpeer, Inc. 


TALC 


American Cyanamid & Chemical Corp. 
Binney & Smith Co. 

du Pont de Nemours & Co., Inc., E. I. 
Harshaw Chemical Co. 

International Pulp Co. 

Loomis Talc Corp., W. H. 
Malinckrodt Chemical Works 

Merck & Co., Inc. 

Williams & Co., C. K. 
Wishnick-Tumpeer, Inc. 


UREA 
Advance Solvents & Chemical Corp. 
Baker Chemical Co., J. T. 
du Pont de Nemours & Co., Inc., E. I. 
General Dyestuff Corp. 
Mallinckrodt Chemical Works 
Merck & Co., Inc. 
Sharples Solvents Corp. 





MACHINERY, EQUIPMENT AND SUPPLIES 


USED IN PRODUCING PLASTIC PRODUCTS 





ABRASIVE MATERIALS 


American Rotary Tools Co., Inc. 
Carborundum Co. 

Chicago Wheel & Mfg. Co. 
Dicalite Co. 

Lea Mfg. Co. 

Norton Co., The 

Pangborn Corp. 

Siebert, Rudolph R. 


ACCUMULATORS 


Albert & Son, L. 

Aldrich Pump Co. 

Babcock & Wilcox Co. 
Baldwin-Southwark Corp. 

Bethlehem Steel Co. 

Birdsboro Steel Foundry & Machine Co. 


Burroughs Engineering Co. 
Carver, Fred S. 

Cavagnaro, John J. 
Chambersburg Engineering Co. 
Elmes Engineering Works, Charles F. 
Farrel Birmingham Co. 

French Oil Mill Machinery Co. 
Hydraulic Press Mfg. Co. 
Lake Erie Engineering Corp. 
Logemann Brothers Co. 
Loomis Co., Evarts, G. 
Robertson, Co., Inc., John 
Vickers, Inc. 

Watson-Stillman Co. 
Williams-White & Co. 

Wood Co., R. D. 


BEAD CHAINS 
Bead Chain Mfg. Co. 


Addresses of companies listed appear on pages 449--452, this section 





BELTING, LEATHER 


Graton & Knight Mfg. Co. 
Rhoads & Sons, J. E. 


BERYLLIUM COPPER FOR MOLDS 


Beryllium Corp. of Pa. 


BLOWERS, PORTABLE ELECTRIC 
(Dust, Dry Air, etc.) 

Clements Mfg. Co. 

Cappus Engineering Co. 

Ingersoll Rand Co, 

Sturtevant Co., B. F. 
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BOILERS 


Babcock & Wilcox Co. 

Hendrick Mfg. Co. 
Mears-Kane-Ofeldt, Inc. 
Patterson Foundry & Machine Co. 
Wickes Boiler Company 


BUFFING AND POLISHING 
COMPOUNDS 


Carborundum Co. 

Griffiths & Co., Inc., F. K. 
Hanson-Van Winkle Munning Co. 
Lea Mfg. Co. 

Lignum Chemical Works, The 
Lupomatic Tumbling Machine Co., Inc. 
McAleer + Co. 

Minnesota & Mfg. Co 
Siebert, Rudolph 

United Laboratories, Inc. 

U. S. Chemical Co. 


BUFFS 


Codman Co., F. L. & J. C. 

Divine Bros. Co. 

Hanson-Van Winkle Munning Co. 
MacFarland Mfg. Co., Inc. 
McAleer Mfg. Co. 


COMPRESSORS, AIR 


Aldrich Pump Co. 

American Steam Pump Co. 

Chicago Pneumatic Machinery Co. 
Curtis Pneumatic Machinery Co. 

De Laval Steam Turbine Co. 
Gardner-Denver Co. 

Ingersoll Rand Co. 

Loomis Co., Evarts G. 

Nash Engineering Co. 

Pennsylvania Pump & Compressor Co. 
Sullivan Machinery Co. 

Worthington Pump & Machinery Corp. 


CONDENSERS 


Aldrich Pump Co. 

Hendrick Mfg. Co. 

Ingersoll Rand Co. 

Loomis Co., Evarts G. 

Patterson Foundry & Machine Co. 
Pennsylvania Pump & Compressor Co. 
Stokes Machine Co., F. J. 


CONTAINERS, CORRUGATED 
SHIPPING 


Container Corp. of America 
Gair Co. Inc., Robert 
Gaylord Container Corp. 
Hinde & Dauch Paper Co. 
Inland Container Corp. 


CONTROLLERS, PRESSURE 


Bristoi Co. 

Brown Instrument Co. 
Cash Co., A. W 

Foxboro Co. 

Hydro-Powers Systems, Inc. 
Industrial Instrument Co. 
Keckley Co., O. C. 

Loomis Co., Evarts G. 
Minneapolis Honeywell Regulator Co. 
Standard Machinery Co. 
Tagliabue Mfg. Co., C. J. 


CONTROLLERS, TEMPERATURE 


Bristol Company 

Brown Instrument Co. 
Foxboro Company 
Industrial Instrument Co. 
Keckley Co., O. C. 
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Minneapolis Honeywell Regulator Co. 
Powers Regulator Co. 

Standard Machinery Co. 

Tagliabue Mfg. Co. 

Taylor Instrument Co. 
Thwing-Albert Instrument Co. 
Vickers, Inc 


DUST COLLECTORS 


American Air Filter Co. 

Baker Perkins, Inc 

Covel Mfg. Co. 

Dracco Corp. 

Gruendler Crusher & Pulverizer Co. 

Kirk & Blum Mfg. Co. 

Pangborn Corp. 

Raymond Pulverizer Div., 
Engineering Co., Inc. 


FASTENING DEVICES 


Continental Screw Co. 
Corbin Screw Corp. 
Holo-Krome Screw Corp. 
Parker-Kalon Corp. 

Phillips C tative Group: 
American Hardware Corp. 
American Screw Co. 
Chandler Products Co. 
Continental Screw Co. 
Corbin Screw Corp. 
Lamson & Sessions Co. 
National Screw & Mfg. Co. 
Parker-Kalon Corp 
Pheoll Mfg. Co. 

Russell, Burdsall & Ward Bolt & Nut Co. 


Combustion 


Shakeproof Lock Washer Co. 
Sterling Bolt Co. 
Tinnerman Stove & Range Co. 


FLEXIBLE LIGHTING—POWER 
SYSTEMS 


Bull Dog Electric Products Co. 
Westinghouse Elec. & Mfg. Co. 


GAGES, HYDRAULIC 


Baldwin-Southwark Corp. 

Bristol Co. 

Consolidated Ashcroft Hancock Co. 
Elmes Engineering Works, Chas. F. 
Foxboro Company 

French Oil Mill Machinery Co. 
Hydraulic Press Mfg. Co., The 
Industrial Instrument Co. 

Loomis Co., Evarts G. 

Robertson Co., Inc., John 

U. S. Gauge Co. 

Vickers, Inc. 

Watson-Stillman Co. 

Wood Co., R. D. 


HEATING SYSTEMS 
Baker Perkins, Inc. 
Ross Engineering Corp., J. O. 


HOSE AND TUBING 

(Flexible Metal) 

American Brass Co., American Metal Hose 
Branch 

Birdsboro Steel Foundry & Machine Co. 
Chicago Metal Hose Corp. 
Eclipse Aviation Corp. 
Packless Metal Products Corp. 
Pennsylvania Flexible Metallic Tubing Co. 
Wood Co., R. D 


HYDRAULIC VALVES AND 
FITTINGS 


Albert & Son, L. 
Aldrich Pump Co. 
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Baldwin-Southwark a 

Barnes Corp., John 

Birdsboro Steei et & Machine Co. 
Bliss Co., E. W 

Burroughs Engineering Co 


Carver, Fre 

Cash Co., A. W. 

Chambersburg Engineering Co. 
Crane Co. 

Elmes E Works, Charles F. 
French Oil Mill Machinery Co. 


Hydraulic Press Mfg. Co. 
Hydro-Powers Systems, Inc. 
Keckley Co., O. C. 
Logemann Brothers Co. 
Loomis Co., Evarts G. 
Robertson Co., Inc., John 
Vickers, Inc. 

Walworth Co. 
Watson-Stillman Co. 
Wood Co., R. D. 
Yarnall-Waring Co. 


INSERTS 


Aluminum Co. of America 
Brass Goods Mfg. Co. 
Chase Brass & Copper Co. 
Parker-Kalon Corp. 
Precision Shapes, Inc. 
Publix Metal Goods Corp. 
Scovill Mfg. Co. 

Stanley Works 

Whitney Mfg. Co. 
Wrought Washer Mfg. Co. 


JOINTS, FLEXIBLE—BALL 


Barco Mfg. Co. 

Flexo Supply Co., Inc. 

French Oil Mill Machinery Co. 
Loomis Co., Evarts G. 

Publix Metal Goods Corp. 


JOINTS, FLEXIBLE—PIPE, 


Atlas Valve Co. 

Barco Mfg. Co. 

Elmes Engineering Works, Chas. F. 
Flexo Supply Co., Inc. 

French Oil Mill Machinery Co. 
Grinnell Co. 

Hydraulic Press Mfg. Co. 
Loomis Co., Evarts é. 
Philadelphia Gear Works 
Taylor Forge & Pipe Works 
U.S. Pipe & Foundry Co. 
Wood Co., R. D 


JOINTS, FLEXIBLE—SWIVEL 


Barco Mfg. Co. 

Chiksan Oil Tool Co., Ltd. 
Flexo Supply Co., Inc. 

French Oil Mill Machinery Co. 
Loomis Co., Evarts G. 

Publix Metal Goods Corp. 
Wood Co., R. D. 


KETTLES, RESIN 


Alloy Fabricators, Inc. 

Baker Perkins Co., Inc. 
Blaw-Knox Co. 

Buffalo Foundry & Machine Works 
Devine Mfg. Co., J. P. 

Glascote Co. 

Groen Mfg. Co. 

Hendrick Mfg. Co. 

Lee Metal Products Co. 

Liberty Coppersmithing Co. 
Loomis Co., Evarts G. 

Oat & Son, Jos. 

Orange Roller Bearing Co. 
Patterson Foundry & Machine Co. 
Stokes Machine Co., F 
Struthers-Wells Co. 

Van Alst Metalsmiths Co. 




















MACHINE TOOLS—DRILLING 

SAWING, 

FILING, JIG BORING, SLICING, 
SANDERS, LATHES, ETC. 


Atlas Press Co. 

Atlas Tool Works 

Augat Machine & Tool Co., A. A. 
Avery Drilling Machine Co. 
Black & Decker Mfg. Co., The 
Bodine Corp. 

Browne & Sharpe Mfg. Co 
Bullard Co. 

Cavagnaro, John J. 

Cincinnati Lathe & Tool Co 
Cleveland Duplex Machinery Co 
Cleveland Planer Co. 

Colton Co., Arthur 

Continental Machine Specialties, Inc 
Dayton Punch & Die Works 
Delta Mfg. Co. 

Engineering Laboratories, Inc. 
Gorton Machine Co., George 
Grimes & Harris, Inc 

Hardinge Brothers, Inc 

Harvey Machine Co. 

Henry & Wright Mfg. Co. 

Index Machinery Corp. 

Ingersoll Milling Machine Co 
Kearney & Trecker Corp. 

King Machine Tool Co 
Leominster Tool Co., Inc. 

Lucas Machine Tool Co 

Lucas & Son, J. L. 

Morse Twist Drill & Machine Co 
National Automatic Tool Co 
National Machine Tool Co. 
Porter-Cable Machine Co. 

Pratt & Whitney Co 

Preis Engraving Machine Co., H. P. 
Reed-Prentice Corp. 

Rockford Machine Tool Co 

Root Co., B. M. 

Ryerson & Son, Jos. T 

Standard Tool Co. 

White Dental Mfg. Co., S. S., Ind. Div. 


MACHINES, BUFFING AND 
POLISHING 


American Rotary Tools Co., Inc. 
Black & Decker Mfg. Co., The 
Bridgeport Safety Emery Wheel Co 
Chicago Wheel & Mfg. Co. 

Delta Mfg. Co. 

Grimes & Harris, Inc 

Haskins Co., R. G. 

Ingersoll Rand Co. 

Lupomatic Tumbling Machine Co., Inc. 
U. S. Electrical Tool Co. 

Van Dorn Elec. Tool Co. 


MACHINES, CUT-OFF 
Albert & Son, L 
Bridgeport Safety Emery Wheel Co 
Delta Mfg. Co. 
Engineering Laboratories, Inc. 
Grimes & Harris, Inc. 
Lupomatic Tumbling Machine Co., Inc. 
Root Co., B. M. 
Standard Tool Co. 


MACHINES, DIE CASTING 


French Oil Mill Machinery Co. 
Index Machinery Corp. 
Kux-Lohner Machine Co. 
Lester Engineering Co. 
Reed-Prentice Corp. 

Standard Tool Co. 


MACHINES, DIE-DUPLICATING 


Elmes Engineering Works, Chas. F. 
Gorton Machine Co., George 
Kearney & Trecker Corp. 

Preis Engraving Machine Co., H. P. 
Reed-Prentice Corp. 





MACHINES, DIE SINKING 
Kearney & Trecker Corp. 


MACHINES, ENGRAVING 


American Rotary Tools Co., Inc. 
Gorton Machine Co., George 
Krehbiel Co., Inc., J. J. 

Peerless Roll Leaf Co., Inc. 

Preis Engraving Machine Co., H. P. 
Reed-Prentice Corp. 


MACHINES, GRINDING 


Abbé Engineering Co. 

Abbe, Inc., Paul O. 

Albert & Son, L. 

Allis-Chalmers Mfg. Co. 

Baker Perkins Co., Inc. 

Ball & Jewel 

Black & Decker Mfg. Co., The 

Bridgeport Safety Emery Wheel Co 

Chicago Wheel & Mfg. Co 

Cincinnati Lathe & Tool Co 

Colton Co., Arthur 

Delta Mfg. Co. 

De Mattia Machine & Tool Co. 

Ingersoll Rand Co. 

Leominster Tool Co., Inc. 

Norton Co. 

Pulverizing Machinery Co. 

Raymond Pulverizer Div., 
Engineering Co., Inc 

Stokes Machine Co., F. J. 


Combustion 


MACHINES, MIXING AND 
KNEADING 


Abbé Engineering Co 

Albert & Son, L 

Baker Perkins Co., Inc. 

Cavagnaro, John J. 

Colton Co., Arthur 

Elmes Engineering Works, Charles F. 
Gruendler Crusher & Pulverizer Co. 
Hendrick Mfg. Co 

Loomis Co., Evarts G. 

Stokes Machine Co., F. J. 


MACHINES, PROFILING 


Cincinnati Lathe & Tool Co. 
Gorton Machine Co., George 
Kearney & Trecker Corp. 

Preis Engraving Machine Co., H. P 
Reed-Prentice Corp. 


MACHINES, PULVERIZING 

Abbé Engineering Co. 
Albert & Son, L. 
Baker Perkins Co., Inc. 
Gruendler Crusher & Pulverizer Co. 
Jeffrey Mfg. Co. 
Krehbiel Co., Inc., J. J. 
Loomis Co., Evarts G. 
Machinery Builders, Inc. 
Patterson Foundry & Machine Co. 
Pulverizing Machinery Co. 
Raymond Pulverizer Div., 

Engineering Co., Inc. 
Stokes Machine Co., F. J. 


Combustion 


MACHINES, SLUGGING 


Colton Co., Arthur 
Kux-Lohner Machine Co. 
Stokes Machine Co., F. J. 


MACHINES, TUMBLING 


Hanson-Van Winkle Munning Co. 
Lupomatic Tumbling Machine Co., Inc. 
McCormick Co., J. S. 

Royersford Foundry & Machine Co., Inc. 
Siebert, Rudolph R. 

Sly Mfg. Co., W. W. 

Whiting Corp. 


Addresses of companies listed appear on pages 449-452, this section 








MARKING DEVICES 


Ackerman-Gould Corp. 

Gorton Machine Co., George 
Markem Machine Co. 

Matthews & Co., James H. 

Parker Stamp Works 

Peerless Roll Leaf Co., Inc. 

Preis Engraving Machine Co., H. P. 


METAL FINDINGS 


Chase Brass & Copper Co. 
Publix Metal Goods Corp. 


METAL INLAYS 


Plastic Inlays, Inc. (Chilton Process) 
Probar Corp 


MOLDS, CUSTOM 

Ability Mold & Die Works 
Ace Tool Co 
American Molding Co. 
Atlas Tool Works 
Auburn Button Works, Inc. 
Augat Machine & Tool Co., A. A 
Berry Tool and Machine Corp 
Beryllium Corp. of Pa. 
Brockton Machine Co. 
Brockton Tool Co 
Burroughs Engineering Co 
Chicago Die Mold Mfg. Co 
Consolidated Molded Products Corp. 
Dayton Insulating Molding Co 
Deveau Machine Tool Co., C. O 
Die & Tool Co. 
Doerfler, L 
Doyle Machine & Tool Co 
Eagle Tool and Machine Co. 
Echlin Mfg. Co. 
Ekstrom Carlson & Co 
Federal Tool Corp 
Fortney Mfg. Co 
Frank, Aug. C 
Freitag Mfg. Co., R. H 
Gits Molding Corp. 
Gougler Machine Co., C. L 
Groetchen Tool Mfg. Co 
H. & W. Mold Co. 
Haffling Co., E. V 
Harvey & Sons, Guy 
Hedges Co., B. E 
Highland Mfg. Co 
Holmes Mfg. Co 
Industrial Molded Prods. Co. 
Industrial Tool & Die Co 
Insulation Mfg. Co., Inc 
Johns Mfg. Co 
Kobzy Tool Co 
Krasberg and Sons Mfg. Co., R 
Krautter & Weber Tool Co 
Kuhn and Jacob Moulding and Tool Co. 
Kurz-Kasch, Inc. 
Leominster Tool Co. 
Liberty Tool & Die Corp 
Liberty Tool & Gauge Works 
Loux & Sons Mfg. Co., Jacob 
Many, Julius 
Manufacturers Tool and Die Corp. 
Marmont Plastics, Inc 
Matthews & Co., James H. 
Mechanical Die and Tool Co., Inc 
Mechanical Mold and Machine Co. 
Mechanical Institute 
Midland Die & Engraving Co. 
Midwest Tool Co. 
Modern Die & Mould Co. 
Molded Insulation Co. 
National Tool and Die Co 
New Jersey Engraving Co 
Newark Die Co. 
Niedermayr Pattern and Machine Wks 

Inc., Franz P. 
Pannos Mfg. Co. 
Parker Stamp Works 
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lather eee 


MOLDS, CUSTOM (Cont.) 


Peerless Mold & Machine Co. 
Pfaff Tool and Die Co. 
Pioneer Mold Co. 
Reed-Prentice Corp. 

Roberts -y gee Inc. 


Royal Tool Co. 
Schoder & Lombard Die and Stamping Co. 


Schultz Boyar Co. 

Service Tool and Die Co. 
Sinko Tool and Mfg. Co. 
Special Tool and Machine Co. 
Square Tool and Die Co. 
Standard Tool Co. 
Stricker-Brunhuber Corp. 
Summit Roberts Tool Co. 
Taft-Pierce Mfg. Co. 
Terkelsen Machine Co. 

Tilp, Inc., J. G. 

Tuck Co., A. J. 

Uptown Tool Works 

W. and A. Tool and Die Works 
Webster Co., The 


PACKINGS, LEATHER 
Graton & Knight Mfg. Co. 


PLATING, CHROMIUM AND 
NICKEL 


American Nickeloid Corp. 
Apollo Metal Works 

Associated Attle Mfrs., Inc. 
Burr Chromium , Inc. 
Chromium Corp. of “America 
Industrial Plating & Finishing Co. 
Sievering, Inc., Philip 

Tuck Co., A. J. 


PLATING PROCESS 
Metaplast Corp. 


POLISHING PRESS PLATES 


Baldwin-Southwark 
Burroughs Engineering 
Ha Bros. Co 


Loomis ., Bvarts G. 


PREHEATING EQUIPMENT 


Despatch Oven Co. 
Falstrom Co. 

Grimes & Harris, Inc. 
Preheat Co. 
Standard Tool Co. 


PRESSES, ARBOR 


American Broach & Machine Co. 

Atlas Press Co. 

Baldwin-Southwark Corp. 

Birdsboro Steel sere § & Machine Co. 
Cham Engineering Co. 

French Oil Mill Machinery Co. 
Greenerd Arbor Press Co. 

Hannifin Mfg. Co. 


= Machine Co. 
Williams- White & Co. 


PRESSES, AUTOMATIC 
COMPRESSION 
Baldwin-Southwark Corp. 
Standard Machinery Co. 
Stokes Machine ood F. J. 
Watson-Stillman Co. 


PRESSES, CAKING 


Baldwin-Southwark Corp. 
ee ee weeery & Maphine Co. 
Burroughs Engineering Co 
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PRESSES, EMBOSSING 
Albert & Son, L. 
Baldwin-Southwark Corp. 
Beck Machine Co., Chas. 


Birdsboro Steel Foundry & Machine Co. 


Bliss Co., E. W. 

Burroughs Engineering Co. 
Carver, Fred S 

Cavagnaro, John J. 
Chambersburg Engineering Co. 
Dunning & Boschert Press Co. 
Elmes Engineering Works, Chas. F. 
Farrel-Birmingham Co. 
French Oil Mill Machinery Co. 
Hydraulic Press Mfg. Co. 
Krehbiel Co., Inc., J. J. 

Lake Erie Engineering Corp. 
Loomis Co., Evarts G. 

Peerless Roll Leaf Co., Inc. 
Robertson Co., Inc., John 
Standard Machinery Co. 
Standard Tool Co. 

Stokes Machine Co., F. J. 
Trand & Sons, Alex 
Watson-Stillman Co. 

Wood Co., R. D. 


PRESSES, EXTRUDING 


Albert & Son, L. 
Aurelio Tanzi Eng. Co. 
Baldwin-Southwark Corp 


Birdsboro Steel Foundry & Machine Co. 


Burroughs Engineering Corp. 
Carver, Fred S. 

Cavagnaro, John J 

Dunning & Seniert Press Co. 
Elmes Sechososinn Corp., Chas. F. 
Farrel-Birmingham Co. 
Farquhar Co., Ltd., A. B. 
French Oil Mill Machinery Co. 
Hydraulic Press Mfg. Co. 
Index Machinery Corp. 
Krehbiel Co., Inc., J. J. 
Loomis Co., Evarts G. 

Royle & Sons, John 
Watson-Stillman Co. 


PRESSES, HOBBING 
Baldwin-Southwark Corp. 


Birdsboro Steel Foundry & Machine Co. 


Bliss Co., E. W. 

Burroughs Engineering Co. 
Elmes Engineering Works, Chas. F. 
French Mill Machinery Co. 
Hydraulic Press Mfg. Co. 
Lake Erie Engineering Corp. 
Loomis Co., Evarts G. 
Midland Die & Engrewing Co. 
Newark Die Co. 

Robertson Co., Inc., John 
Watson-Stillman Co. 
Williams-White & Co. 

Wood Co., R. D 


PRESSES, HYDRAULIC 


Albert & Son, L. 
Baldwin-Southwark Corp 


Birdsboro Steel Foundry & Machine Co. 


Bliss Co., E. W. 
Burroughs Engineering Co. 
Carver, Fred S 


Dunning & Boschert Press Co. 
Eimes Engineering Works, Chas. F. 
Emerman & Co., E. 
Farrel-Birmi Co., Inc. 
French Oil Mill Machinery Co. 


Hannifin Mfg. Co. 
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Hydraulic Press Mfg. Co. 
aadee Machinery Corp. 
Kux-Lohner Machine Co. 
Lake Erie Engineering Corp. 
Logemann Bros. Co. 

Loomis Co., Evarts G. 
National Erie Co. 

Spadone Machine Co., Inc. 
Standard Machinery Co., The 
Stokes Machine Co., F. J. 
Watson-Stillman Co. 
Williams-White & Co. 

Wood Co., R. D. 


PRESSES, INJECTION 
MOLDING 

Burroughs Engineering Co. 
De Mattia Machine & Tool Co. 
Grotelite Co. 
Hydraulic Press Mfg. Co. 
Index Machinery Corp. 
Krehbiel Co., Inc., J. J. 
Kux-Lohner Machine Co. 
Lester Engineering Co. 
Loomis Co., Evarts G. 
Modern Die & Mold Co. 
Reed-Prentice Corp. 
Standard Tool Co. 
Watson-Stillman Co. 


PRESSES, INLAYING 


Ams Machine Co., Max 
Birdsboro Steel Foundry & Machine Co. 
Bliss Co., E. W. 

Cameron Can Machinery Co. 
Carver, Fred S. 

Grimes & Harris, Inc. 
Hydraulic Press Mfg. Co. 

Index Machinery Corp. 

Niagara Machine & Tool Works 
Peck-Stow & Wilcox Co. 

Plastic Inlays, Inc. 

Standard Tool Co. 

Stokes Machine Co., F. J. 


PRESSES, LABORATORY 


Adamson Machine Co. 

Albert & Son, L. 

Aurelio Tanzi Eng. Co. 
Baldwin-Southwark Corp. 
Birdsboro Steel Foundry & Machine Co. 
Burroughs Engineering Co. 

Carver, Fred S. 

Cavagnaro, John J. 

Co'ton Co., Arthur 

Eimer & Amend 

Elmes Engineering Works, Chas. F. 
Farquhar Co. Ltd., A. B. 
Farrel-Birmingham Co. 

French Oi' Mill Machinery Co. 
Hannifin Mfg. Co. 

Hydraulic Press Mfg. Co. 

Krehbiel Co., Inc., J. J. 

Loomis Co., Evarts G. 

Standard Machinery Co. 

Stokes Machine Co., F. J. 
Terkelsen Machine Co 
Watson-Stillman Co. 
Williams-White & Co. 

Wood Co., R. D. 

White Dental Mfg. Co., S. S., Ind. Div. 


PRESSES, PREFORMING 


Colton Company, Arthur 

Hydraulic Press Mfg. Co. 
Kux-Lohner Machine Co. 
Stokes Machine Co., F. J. 


PRESSES, STAMPING 
Ackerman-Gould Co 
Kingsley Gold Stam: Machine Co. 
Peerless Roll Leaf 














PRESSES, TOGGLE 
Albert & Son, L. 

Ams Machine Co., Max 

Bliss Co., E. W. 

Dunning & Boschert Press Co. 
Engineering Laboratories, Inc. 
French Oil Mill Machinery Co. 
Grimes & Harris, Inc. 

Index Machinery Corp. 
Krehbiel Co., Inc., J. J. 
Kux-Lohner Machine Co. 
Logemann Bros. Co. 

Niagara Machine & Tool Works 
Standard Machinery Co. 
Standard Tool Co. 

Stokes Machine Co., F. J. 
Terkelsen Machine Co. 

Toledo Machine & Tool Co. 


PUMPS, HYDRAULIC 


Albert & Son, L. 

Aldrich Pump Co. 

American Engineering Co. 
American Steam Pump Co. 
American Well Works 
Baldwin-Southwark Corp. 
Barnes Corp., John S. 
Birdsboro Steel Foundry & Machine Co. 
Browne & Sharpe Mfg. Co 
Burroughs Engineering Co. 
Carbondale Machine Co. 
Chambersburg Engineering Co. 
De Laval Steam Turbine Co. 
Dunning & Boschert Press Co. 
Elmes Engineering Works, Chas. F. 
Erie Pump & Engine Works 
Farquhar Co., Lid., A. B. 
French Oil Mill Machinery Co. 
Hydraulic Engineering Works 
Hydraulic Press Mfg. Co. 
Ingersoll Rand Co. 

Logemann Bros. Co. 


Loomis Co., Evarts G. 

Robertson Co., Inc., John 

Union Steam Pump Co. 

Vickers, Inc. 

Watson-Stillman Co. 

Worthington Pump & Machinery Corp. 


PUMPS, VACUUM 


Albert & Son, L. 

Aldrich Pump Co. 

Beach-Russ Co. 

Cincinnati Lathe & Tool Co. 

Ingersoll Rand Co. 

Kinney Mfg. Co. 

Lammert & Mann Co. 

Loomis Co., Evarts G. 

Nash Engineering Co. 

National Scientific Corp 

Pennsylvania Pump & Compressor Co. 
Stokes Machine Co., F. J. 

Union Steam Pump Co. 

Worthington Pump & Machinery Corp. 


PYROMETERS 


Bailey Meter Co. 

Bristol Co. 

Brown Instrument Co. 
Cambridge Instrument Co., Inc. 
Engelhard, Inc., Chas. 

Foxboro Co. 

Hoskins Mfg. Co. 

Illinois Testing Laboratories, Inc. 
Index Machinery Corp. 

Leeds & Northrup Co. 

Loomis Co., Evarts G. 
Minneapolis Honeywell Regulator Co. 
Pyrometer Instrument Co. 
Republic Flow Meters Co. 
Russell Electric Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Co. 


Thwing-Albert Instrument Co. 
Wilson-Maeulen Pyrometer Co. 


STEEL FOR HOBS 


Achorn Steel Co. 
Carpenter Steel Co. 
Jessop & Sons, Inc., Wm. 
McDonald & Co., P. F. 
Republic Steel Corp. 


STEEL FOR MOLDS 


Achorn Steel Co. 
American Rolling Mills 
Carpenter Steel Co. 
Crucible Steel Co. of America 
Hawkridge Bros. Co. 
Jessop & Sons, Inc., Wm. 
Latrobe Elec. Steel Co. 
Ludlum Steel Co. 
McDonald & Co., P. F. 
Republic Steel Corp. 
Vanadium Alloy Steel Co 
Ziv Steel and Wire Co. 


TESTING APPARATUS 
Baldwin-Southwark Corp. 


Brown Instrument Co. 

Olsen Testing Machine Co., Tinius 
Scott Co., Henry L. 

Shallcross Mfg. Co. 

Thwing-Albert Instrument Co. 


TIMING DEVICES 


Cramer Co., Inc., R. W. 
Industria! Instrument Co. 
Leeds & Northrup Co. 
Partlow Corp. 








































MOLDERS, FABRICATORS, DESIGNERS 


AND OTHER INCIDENTAL SERVICES 








COLD MOLDERS 


American Insulator Corp. 
Cutler-Hammer, Inc. 

Garfield Mfg. Co. 

General Electric Co., Plastics Dept. 
Haveg Corp. 

International Molded Plastics, Inc. 
Keasbey & Mattison 

Plastic Molding Corp. 


CONSULTING AND TESTING 
Alexander, Jerome, 50 E. 41St., N. ¥. C 
Baldwin Laboratories, Inc., Main St., 
Saeger Town, Pa. 

Electrical Testing Laboratories, 79th St. & 
East End Ave., New York, N. Y. 

Ellis Laboratories, Inc., 98 Greenwood Ave., 
Montclair, N. J. 

Esselen, G. T., 73 Newbury, Boston, Mass. 

Grosvenor, Wm. M., 50 E. 41 St., N. Y. C. 

Industrial Research and Engineering Co., 
7325 Penn Ave., Pittsburgh, Pa. 

Little, Inc., A. D., 30 Charles River Road, 
Cambridge, Mass. 

New York Testing Laboratories, 80 Wash- 
ington St., New York, N. Y. 

Norton, Arthur J., Box 1745, Portland, Me. 

Orthmann Laboratories Inc., The, Milwau- 
kee, Wis. 

Pellerano, S., 1918 71 St., Brooklyn, N. Y. 

Pittsburgh Testing Laboratory, Stevenson 


St. at Locust, Pittsburgh, Pa. 

Pollak, Dr. Fredr., 114 E. 32 St., N. Y. C. 

Simonds, J. Earl, 5 de Forest Ave., Sum- 
mit N. J. 

Snell, F. D., 305 Washington St., Brooklyn, 
N. Y. 

Stringfield, R. B., 229 S. Normandy Ave., 
Los Angeles, Cal. 

United States Testing Co., 
Ave., Hoboken, N. J 

Wilmington Testing and Research Labora- 
tories, 1002 West St., Wilmington, Del 


CUSTOM MOLDERS 


Accurate Molding Corp. 
Ackerman Rubber & Plastic Molding Co 
Advance Molding Corp. 
Alden Products Co. 
Allied Plastics Corp. 
American Hard Rubber Co 
American Insulator Corp. 
American Molding Co. 
Anchor Cap & Closure Corp 
Armstrong Cork Products 
Division 
Associated Attleboro Mfrs., Inc. 
Atlantic Plastic & Metal Parts Co. 
Auburn Button Works, Inc. 
Automatic Molded Prods. Co 
Baldwin Laboratories, Inc. 
Ballard Plastics Corp. 


Inc., 1415 Park 


Co., Closure 


Addresses of companies listed appear on pages 449-452, this section 


Barber-Coleman Co 

Bay Mfg. Co., The 

Bay State Molding Co. 

Boonton Molding Co. 

Breeze Corp 

Bridgeport Molded Products, Inc. 
Brill-Monfort Co., Inc 

Butterfield, Inc., T. F. 

California Plastic Molding Co. 
Chicago Die Mold Mfg. Co 
Chicago Molded Products Corp. 
Cincinnati Molding Co. 

Climax Mfg. & Molding Corp. 
Colt’s Patent Fire Arms Mfg. Co. 
Compo-site, Inc 

Consolidated Molded Products Corp. 
Cutler-Hammer, Inc 

Davies Molding Co., Harry 

Dayton Insulating Molding Co 
Diemolding Corp. 

Eagle Plastic Corp 

Eclipse Moulded Products Co. 
Economy Fuse & Mfg. Co 
Erie Resistor Corp. 

Eureka Button Co. 

Firestone Tire & Rubber Co., 
Garfield Mfg. Co. 

General Electric Co., Plastics Dept. 
General Industries Co. 

General Insulate Co., Inc 

General Molding Co. 

General Products Corp. 
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CUSTOM MOLDERS (Cont.) 


Gibbs Mfg. 
Globe Tool & Molded Prod. Co. 
Gorham “ed Plastics Division 


Gu Mfg. Co., W. M. 
Hahn Plastic & Die Cast Corp. 


Insulation Prods. Co. 
International Molded Plastics, Inc 


Jamison, H. 
K & Mattison 
Keeler Brass Co. 


Kellogg Switchboard & Supply Co. 

Barese Specialty Co. 

K & Jacob Moulding & Tool Co. 
urz-Kasch, Inc. 

Lanfare Molded Products 

Lapin-Kurley + Inc. 


Leviton Mf 
Mack Moldiag Co., Inc. 
Seareent eats. Ine 

artin olding Co. 
Meissner Mfg. Co. 
Mico, Inc. 
Midwest Molding & Mfg. Co. 
Mills Corp., Elmer E. 
Modern Plastics Corp. 
Molded Insulation Co. 
Molded Plastics, Inc. 
Molded Products Co. 
Molding Corp. of America 
National Lock Co. 
National Plastics, Inc. 

ty Co., Inc. 

mical Co. 


0’ Shed 
Owens Illinois Glass Co., Closure Div. 
Paulis, Inc., H. 
Peerless Molded Plastics, Inc. 
Plano Molding Co. 
Plastic Jewelry, Inc. 
Plastic Molding Corp. 
orp. 
Plastic Moldings Corp. 
Plastic Products, Inc. 
ee Inc. 


c. 
intard & Mclihiney 
thbun Molding Corp. 
Recto Molded Products, Inc. 
Reinhold Co., F. E. 
| omer Co., Ltd 


BT Moulding Wor 0., Molded Piastics Div. 


Tena eek Molding Company 
Salz Bros., Inc. 
Shaw Insulator Co. 


- Specialty Insulation Co. 
peewee Cap & Molding Co. 
Standard Plastics Co. 


Stokes Rubber Co., Jos. 


Synthetic Moulded’ 
Tech-Art Plastics Co. 
Terkelsen Machine Co. 
Union Insulating Co. 

United Comb & Novelty Co. 
U. S. Plastic Corp. 
Universal 


Plastics 
Vi Molding Co. 
orman Moldi 


a Inc. 


MODERN PLASTICS 


Windman Bros. 
Ziwel Plastics Corp. 


DECORATION, APPLIED 


(Printing, Stamping, Engraving, 
Inlays, Etc.) 


Color-Kraft, Inc. 

Gemloid Corp. 

Griffin, Campbell, Hayes, Walsh, Inc. 
Kingsley Gold Stamping Machine Co. 
Palm Fechteler & Co. 

Peerless Roll Leaf Co., Inc. 


Plastic Inlays, Inc. 
Plastiograph Co. 
Probar Corp. 


Quick Point Pencil Co. 
Rogan Bros. 


DESIGNERS, INDUSTRIAL 


Ackerman, Jay, Warren, Conn. 

Adams, Wilbur Henry, 2341 Carnegie Ave., 
Cleveland, Ohio. 

Adler, S. E.; Modern Industrial Designers, 
4544 N. Hazel Ave., Chicago, IIl. 

Alcott, Thoner & Marsh, 271 East St., 
Islington, Mass.—833 Park Sq. Bidg., 
Boston, Mass. 

Arens, Egmont, 480 Lexington Ave., N.Y.C. 

Aronson, Joseph, 215 East 58 St., N. Y. C. 

Bach, Alphonse, 724 Fifth Ave., N. Y. C. 

Bach, Oscar, 305 East 46 St., N. Y. C. 

Barnes & Reinecke, 664 No. Michigan Ave., 
Chicago, Il. 

Bel Geddes, Norman, 
7. te 

Bernhard, Lucian, 120 East 86 St., 

Bernstein, Arthur, 215 W. 91 St., N. Y. C. 

Blow, George; De Vaulchier, Blow and Wil- 
met, 51 East 42 St., N. Y. C. 

Brown, E. Norris, 15 Bradford P1., 
ton, Mass. 

Budlong, Inc., Robert D., 
Ave., Chicago, Ill. 

Bureau, Achille G., 374 Burns St., 
Hills, N. Y. 

Casoyd, Sydney, 40 East 48 St., N. Y.C 

Castaing, C. K., Stony Brook, L. I. 

Cheron, Pierre, 65 Locust, Stratford, Conn. 

Conant, Roger, 123 East 53 St., N. Y. C. 

Covington-Burwick, 206 Oak Knoll, Man- 
kato, Minn. 

D’ Addario, Thomas, 11 W. 42 St., N. Y. C. 

Daly, Grover, J., 545 Vernon, Glencoe, III. 

Designers for Industry, Inc., Merchandise 
Mart, Chi., Ill.; Terminal Tower, Cleve- 
land, O.; 630 5th Ave., N. Y. C. 

Deskey, Donald, 630 Fifth Ave., N. Y. C. 

De Vaulchier, Simon; De Vaulchier, Blow 

and Wilmet, 51 East 42 St., N. Y. C. 

De Vries, Herman, 49 W. 45 St., N. Y. C. 

Dreyfuss, Henry, 501 Madison, N. Y. C. 

Dryden, Helen, 25 Fifth Ave., N. Y. C. 

Dulany, Helen Hughes, 936 Lake Shore 
Drive, Chicago, Ill. 


50 Rockefeller Plaza, 
= 2. c. 


Brock- 
333 N. Michigan 


Forest 


Ehlert, Harold H., 730 Whitmore Rd., 
Detroit, Mich. 
Erwin, Hobe G., 15 East 57 St., N. Y. C. 


Farr, Fred, 311 Prospect Ave., Mamaroneck, 
N. ¥. 
Federico, Jos. B., Portage Rd., Niagara 
Falls, N. Y. 
French, Carroll, 116 Waverly Pl., N. Y. C. 
Gaba, Lester, 347 Fifth Ave., N. Y. C. 
Gates, John M., 1 East 53 St., N. Y. C. 
Gerth, Ruth K., 104 East 40 St., N. Y. C. 
Gerth, William, 1625 Second Ave., N. Y. C. 
Guild, Lurelle, 522 Fifth Ave., N. Y. C. 
Hall, Frances C., 24 Fifth Ave., N. Y. C. 
Hamil, Virginia, 6 East 45 St., N. Y. C. 
Heller, — Robert, 50 Rockefeller Plaza, 
N. Y. C. 
Hess, C. R., Theodore, Prairie View, Ill. 
Hodges, Guy W., 10 East 40 St., N. Y. C. 
Hoopes, Cunningham & McKinney, 12 S. 
12 St., Phila., Pa. 





Hornung, Clarence P., 23 W. 47, N. Y. C. 
Jackson, Edwin, 175 Bast 60 St. N. Y. C. 
Jensen, Gustav, 16 E. 48St., N. Y. C. 
Jiranek, Leo, 30 Rockefeller Plaza, N. 


7%. 

Johnson & Zaiser, 27 West 57 St., N. Y. C. 

Keirstead, E. Warner, 74 Stewart Ave., 
Mansfield, Ohio. 

Ketcham, Howard, 30 Rockefeller Plaza, 
mm. Ye. 

Kiesler, Frederic, 56 Seventh Ave., N. Y. C. 

Kogan, Belle, 185 Madison Ave., My Fak. 

Korda Graphics, 41 Union Sq., N. a. & 

Lescaze, William, 211 E. 48 St., 7 & 

Linder, Laura Lee, Pittsfield, -+ 

Little, John, 101 Park Ave., N. Y. C. 

Loewy, Raymond, 580 Fifth Ave., N. Y. C. 

Lux, Eugene, 44 W. 56 St., N. Y. C. 

MacAlister, Paul, 30 Rockefeller 
WN. Wwe: 

Mandle, Earl, 515 30 St., N. Bergen, N. J. 

Martial Associates, Jacques, 41 Union Sq., 
x. Y.<& 

Miller Co., H. Wood, 1545 Rockingham St., 
Davenport, la. 

Miller, Frances T., 24 W. 55 St., N. ¥.C 

Muffitt, J. Albert, 139 72 St., Niagara Falls 
N. Y. 

Muller, Theodore Carl, 9 Rockefeller Plaza, 
N. Y. C. 

Muller-Munk, Peter, Carnegie Tech., 
burgh, Pa. 

Nash, Ben, 30 Rockefeller Plaza, N. Y. C 

Olsen Designers, 160 W. Walton, Chi., III 


Plaza, 


Pitts 


O’Neil, William, 50 Rockefeller Plaza, 
ie 
Orcutt, Philip Dana, 93 W. Cedar St., 


Boston, Mass. 


Parzinger, Tommi, 320 E. 57 St., N. Y. C 
Petrucelli, Antonio, 30 E. 20 St., N. Y. C 


Post Studios, Harold, Hartford, Conn 

Preis, Marion, 177 E. 87 St., N. Y. C 

Ressinger, Paul, Chicago, III. 

Rideout, Jack, 520 Caxton Bldg., Cleveland, 
Ohio 

Rohde, Gilbert, 22 E. 60 St., 

Root, John, 3728 Lowell Ave., 

Sakier, George, 49 W. 40 St., Y c. 

Sanders, Morris B., 219 E. 49° o oy et 

Saymon, Inc., Clarice, 9 Rockefeller Plaza, 
es Es Ge 


N.Y »% 
as 


Scheele, Edwin H., 419 4th Ave., ts a od 
Simonson, Lee, 411 East 50 St., N. Y. C 
Slobodkin, Simon, 39 W. 23 St., “4 » G > 


Spilman, Raymond, 7451 Woodward Ave., 
Detroit, Mich. 

Streng, Jan, Mason, N. H. 

Sundberg & Ferar, 207 Stephenson Bldg., 
Detroit, Mich. 

Superior Engineering, 189 W. Madison St., 
Chicago, IIl. 


Swibold, Duane, 1406 Penobscot Bldg., 
Detroit, Mich. 
Switzer, George, 45 Charles St., N. Y. C. 


Szabo, Bela, 607 W. 43 St., N. Y. C. 
Teague, Walter Dorwin, 210 Madison Ave., 
Ms Os 


Teegan, Otto, 5 East 57 St., N. Y. C. 


Thelander, Clement J., 646 No. Michigan 
Ave., Chicago, II. 
Trace & Warner, 155 N. Clark St., Chicago, 


Til. 

Tupper, Earl S., 147 7 St., 

Van Doren, Harold, 1217 
Toledo, Ohio 

Van Veen, Stuyvesant, 24 W 96, N. Y. C. 

Vassos, John, Comstock Hill, Norwalk, 
Conn. 

Versen, Kurt, 373 Fourth Ave., N. Y. C. 

Voges, George Arthur, 389 Central St., 
Springfield, Mass. 

Von Nessen, Walter, 211 E. 49 St., N. Y. C. 

Waltman & Associates, C. E., Chicago, Ill 

Warner, Sidney G., The Woman’s College 
of The University of North Carolina, 
Greensboro, N. C. 

Weill, Inc., Pavl, 40 E. 49th St., N. Y. C. 

Wieselthier, Vally, 301 East 38 St., N. Y. C. 

Wilson, Scott, 1 East 53 St., N. Y. C. 

Wright, Russel, 130 East 40 St., N. Y. C. 


Leominster, Mass 
Madison Ave., 


Bold-face listings indicate advertisers in this issue 














FABRICATORS, CASEIN 


A. J. & K Co., Inc. 
American Phenolic Corp. 
Baff Mfg. Co. 

Caldwell Products, Inc. 
Commonwealth Plastics Co. 
Dayton Insulating Molding Co. 
Keolyn Plastics Co. 

La Mode Plastic Co., Inc. 
Morrell Corp., George 
Timely Novelty Co. 

United Comb & Novelty Co. 
U. S. Plastic Corp. 

Voges Mfg. Co., Inc. 


FABRICATORS, CAST RESIN 


Ace Plastic Novelty Corp. 

A. J. & K. Co., Inc. 

Alesite Corp. 

American Phenolic Corp. 
Baff Mfg. Co. 

Caldwell Products, Inc. 
Chicago Button & Buckle Co. 
Colonial Kolonite Co. 
Commonwealth Plastics Co. 
Ditglo Mfg. Co., Inc. 
Expert Celluloid Co., 
Gibbs Mfg. 

H. G. Specialty Co. 
Hurst, Inc. 
Ivorycraft Co., Inc. 
Keolyn Plastics Co. 
King Mfg. Co., J. M. 
Krest Mfg. Co. 

La Mode Plastic Co., Inc. 
Lapin-Kurley Kew, Inc 

Monsanto Chemical Co., Plastics Div. 
National Lock Co. 

New England Novelty Co. 

New England Plastic Spec. Co. 
Ortho Plastic Novelties, Inc 

Plastic Novelties, Inc. 

Plastic Specialties, Inc 

Plastic Turning Co. 

Plastik, Inc. 

Rex Products Corp. 

Rogers Mfg. Co., The 

Royson Plasticraft Co. 

Select Novelty Co., Inc. 

Turner, Douglas 
Turner Plastic Prods 
Uncas Mfg. Co 
United Comb & Novelty Co 
U. S. Plastic Corp. 

Victory Molding Co. 

Voges Mfg. Co., Inc., The 


FABRICATORS, LAMINATES 


(Punched and Fabricated Parts, Gear 
Blanks, Etc.) 


Alden Products Co. 

Alesite Corp. 

Continental-Diamond Fibre Co 

Formica Insulation Co. 

General Electric Co., Plastics Div. 

National Vulcanized Fibre Co. 

Spaulding Fibre Co., Inc. 

Synthane Corp. 

Taylor Fibre Co. 

Westinghouse Elec. & Mfg. Co., Micarta 
Div. 


FABRICATORS, PYROXYLIN 
AND CELLULOSE ACETATE 


Auburn Button Works, Inc. 
Bachmann Bros., Inc. 
Baff Mfg. Co. 
Berkander, Geo. F. 
Camillus Cutlery Co. 
Cotan Corp. 

Cruver Mfg. Co. 
Elkloid Co., The 
Emeloid Co., The 
Felsenthal & Sons, G. 
Foster Grant Co., Inc. 
Gemloid Corp. 
Johnsonu Fare Box Co. 


Inc. 


Co 


Keolyn Plastics Co. 
Kingman Co., E. B. 
Kippy Kit Co. 

Markilo Co. 

Nichols Products Co., Inc. 
Parisian Novelty Corp. 
Quick Point Pencil Co. 
Rex Products Corp. 

Salz Bros., Inc. 
Tilton-Cook Co. 

United Comb & Novelty Co. 
U. S. Plastic Corp. 

Van Arnam Mfg. Co. 
Williams & Marcus Co 


FABRICATORS 
PYROXYLIN COATING 


Athol Manufacturing Co. 
Boston Woven Hose and Rubber Co. 
Bowen Mills, Inc. 
Carpenter & Co., L. E. 
Chase & Co., L. C. 
Columbus Coated Fabrics Co 
Cotan Corp 

Cotex Corp. 

Davis, Kraus & Miller 
Federal Leather Co. 
Holliston Mills, The 
Interlaken Mills 

Keratol Co., The 

Landers Corp. 

Masland Duraleather Co. 
Pantasote Leather Co. 
Permatex Fabrics Co., The 
St. Clair Rubber Co. 
Standard Textile Prods. Co. 
Textileather Corp. 

Western Shade Cloth Co. 
Weymouth Art Leather Co. 
Zapon Co., The 


FABRICATORS, RUBBER MOLD 
CASTING 


Art Plastic Co. 
Castaing, C. K. 


FABRICATORS, VINYL 


American Phenolic Corp. 

Carbide and Carbon Chemicals Corp., Viny- 
lite Div. 

Gemloid Corp. 

Nichols Products Co., Inc. 

Parisian Novelty Corp. 

Resistoflex Corp. 

U.S. Plastic Corp. 


INJECTION MOLDERS, 
CUSTOM 


Advance Molding Corp. 

Allied Plastics Corp. 

American Insulator Corp. 
American Molding Co. 

American Phenolic Corp. 
Amos-Thompson Corp., Edinburg, Ind. 
Atlantic Plastic & Metal Parts Co. 
Bachmann Bros., Inc. 

Baldwin Laboratories, Inc. 
Ballard Plastics Corp. 

Bay Mfg. Co. 

Belmont Molded Plastics, Inc. 
Boonton Molding Co. 

Bridgeport Moldea Products, Inc. 
Butterfield, Inc., T. F. 

Caldwell Products, Inc 

Cardinal Corp. 

Chicago Molded Products Corp. 
Claremould Plastics Corp. 

Colt’s Patent Fire Arms Mfg. Co. 
Columbia Protektosite Co., ie 
Columbus Plastic Products, Inc. 
Commonwealth Plastics Co. 
Consolidated Molded Products Corp. 
Cruver Mfg. Co. 

Detroit Macoid Co. 

Emeloid Co. 

Erie Plastics Co. 

Erie Resistor Corp. 


Addresses of companies listed appear on pages 449-452, this section 








Firestone Tire & Rubber Co., Plastics Div. 
Foster-Grant Co., Inc. 


Corp. 
General Electric Co., Plastics Dept. 
General Industries Co. 
Gits Molding Corp. 
Hahn Plastic Die Cast Corp. 
Hyde, A. L. 
Inland Mfg. Div., General Motors Corp. 
Jamison, H. 
Keeler Brass Co 
Keolyn Plastics Co. 
Kingman Company, E. B 
Mack Molding Co. 
Mason & Co., Thomas 
Merrigan Plastic Co. 
Metal Specialty Co 
Mills Corp., Elmer E. 
Modern Plastic Co. 
Modern Plastics Corp 
Molded Insulation Co. 
Molded Plastics, Inc. 
National Lock Co. 
National Plastics, Inc. 
Northern Industrial Chemical Co. 
Norton Laboratories, Inc. 
Ohio Plastics Co 
Paulis, Inc., H. 
Peerless Molded Plastics, Inc. 
Plastic Jewelry, Inc 
Plastic Molded Arts, Inc 
Plastic Molding Corp. 
Plastic Products, Inc 
Plastics, Inc. 
Recto Molded Products, Inc. 
Remler Co., Ltd. 
Reynolds Spring Co., Molded Plastic Div. 
R. I. Moulding Works 
Richardson Co. 
St. Louis Plastic Moulding Co 
Salz Bros, Inc. 
Shaw Insulator Co. 
Sinko Tool & Mfg. Co. 
Sobenite, Inc. 
Standard Plastics Co 
Sterling Plastics Co. 
Stokes Rubber Co., Jos. 
Superior Plastic Co. 
Thermo-Plastics, Inc. 
Tilton-Cook Co 
United Comb & Novelty Co. 
U. S. Plastic Corp 
Universal Plastics Corp. 
Victory Molding Co 
Ward Plastic & Rubber Co 
White Dental Mfg. Co., S. S., Ind. Div. 


Ziwel Plastics Corp. 


LAMINATORS 


Brandywine Fiber Prods. Co. 
Continental-Diamond Fibre Co 
Detroit Paper Products Corp 
Formica Insulation Company 
Franklin-Fibre-Lamitex Corp 
General Electric Co., Plastics Dept. 
General Laminated Products, Inc 
Haskelite Mfg. Corp. 

Masonite Corp. 

Mica Insulator Co. 

Micarta Fabricators of Illinois 
National Vulcanized Fibre Co. 
Panelyte Corp. 

Parkwood Corp. (Woven Veneers) 
Richardson Co. 
Spaulding Fibre Co., 
Synthane Corp. 
Taylor Fibre ‘bo. 
Westinghouse Elec. & Mfg. Co., Micarta Div. 
Wilmington Fibre & Specialty Company 


Inc 


MODEL MAKERS 


Abel, Frank J. 

Brigham, Richard B. 

Dayton Insulating Molding Co 
Deveau Machine Tool Co., C. O 
Kunst Co., The, John 

Sterling Plastics Co. 
Stricker-Brunhuber Corp. 
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Bridgeport Moulded 
Boonton Molding Co., Products, Inc., 
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Cincinnati wen Co., 
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Colt's ag Ady — ~ om Co., Dy gy Molded 
oducts Corp., Scranton, Pa 


EAS DAKA-WARE 


Harry Davies Molding Co., Chicago, Ill. 
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The Emeloid Co., Inc., Erie Resistor Corp., 
Arlington, N. J. Erie, Pa. 
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Imperial Molded Products’ Co., 


Co., Chicago, til. Chicago, lit. _ a Brooklyn, N. Y. 





International petted Plastics, 
inc., 
Cleveland, Ohio H. Jamison, New York, N.Y. 
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Mass. 


easbe Kellogg Switchboard end 
. } ah snare Co. Supply Co., Chicago, til. 


Kurz-Kasch, Inc., Mack®Molding Co., Inc., Martindell Molding Co. The Thomas Mason Co., 
Dayton, Chio Wayne, N. J. Trenton, N. J. , Conn. 
Mechanical Die . Tool Co., Mico, Inc., Midwest Molding & Cc Elmer E. Mills Corporation, 
Brooklyn, N. Y. Prog eet em fhe Ce.. Chicago, Hil. 
Molded Insulation Co., Molding Corp. of America, National Lock Co. National Plastics, Inc., 
Philadelphia, Pa. Providence, R. |. Rockford, Ill. Knoxville, Tenn. 
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Insuletion Manufacturing Co., 
a Manufacturing Co. 
inc., Brooklyn, N. Y. 














Kuhn end Jacob Moulding 
& Tool Co., Trenton, N. J. 


Inc. McDonald Mig. Co., 
Los Angeles, Cal. 








MPC 








Northern Industriel Chemical 
Co Boston, Mass. 
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Sandy Hook, Conn. 
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San Francisco, Cal. New Brunswick, N 
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Owens-lilinois Glass 
Company, 
Toledo, Ohio 





Plastics, inc., 
Bradley Beach, N. J. 


The Panelyte ‘eA 
New York, N. 


Recto Molded Products Co., 
Cincinnati, O. 

















vision of Reynolds 
F, E. Reinhold Co Co, se Reynolds Spring Co. Reynolds Spring Co., 
Los Angeles, Cal Jackson, Michigan Jackson, Mich. Jackson, Mich. 
pon SHAW P< Sp 
The Richardson Co., Melrose R iding C Shaw Insulator Shaw Insul Co., 
Park, Chicago, lil. , irvington, N iviagion, P. i 
aA LA 
cyoD 
insuleti . Cc Stenderd Cap & Molding Co., Jos. Stokes Rubber Co., 
rg Beer a a Baltimore, Md. me we oe 4 SS Se 


Ferndale, Mich 


Windman Brothers 
Los yoo ty = California 


The Richardson Co, 
Melrose Park, Chicago, ii. 
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Long Island City, N. Y. 
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Waterbury, Conn. 
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Ziwel Plastics Corp., 
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DIRECTORY OF TRADE NAMES 


AND MANUFACTURERS OF PLASTICS LISTED IN PROPERTIES CHART 


Phenol-Formaldehyde Molding Compounds 


Bakelite Bakelite Corp., 247 Park Ave., New York 
Catalin Catalin Corp., 1 Park Ave., New York 
Celeron Continental Diamond Fibre Co., Newark, 


Del. 
N. Y. office: 230 Park Ave. 
Durez Durez Plastics & Chemicals, Inc., 710 E. 
Walck Rd., N Tonawenda, N.Y. 
N. Y. office: 250 Park Ave. 
Durite Durite Plastics, 5010 Summerdale Ave. 
(near Roosevelt Bivd.), Philedelphia, Pa. 
Heresite Heresite and Chemical Co., 822 S. 14th St., 
Manitowoc, Wis. 
Indur Reilly Tar & Chemical Gor, 500 Fifth 
Ave., New York, N. 


Insurok Richardson Co., 2707 lke St., Melrose 
Perk (Chicago), itl. 
N. Y. office: 75 West St. 

Makalot Makelot Corp., 262 Washington St., 
Boston, Mass 

Neillite Watertown Mfg. Co., Watertown, Conn 

Resinox Resinox Corp., Sub. prosuenap Chemical 
Co., 30 Rockefeller Pi., 

Textolite General Electric Co. Pasties a » 1 Plas- 
tics Ave., Pittsfield, Mass 

Uniplest Universal Plastics Co., 235 Jersey Ave., 


New Brunswick, N. J 


Phenol-Formaldehyde Laminated Products 


Aquelite National Vulcanized Fibre Co., Wilming- 
ton, Del. 


Celeron es ~ ae Diamond Fibre Co., Newark 
N. Y. office: 230 Park Ave 

Dilecto Do. 

Duraloy Detroit Paper Products Corp., 5800 
Domine St., Detroit, Mich 

Formica Formica Insuletion Co., 4672 Spring Grove 

ve., Cincinnati, Ohio 

N. Y. office: 101 Park Ave 

Insurok Richardson Co., 2707 Leake St., Melrose 
Park (Chicago), Ill. 
N. Y. office: 75 West St. 

Lemicoid Mica insuletor Co., 200 Varick St., New 
York, N. Y. 

Micarta Westinghouse Electric & Mig. Co., Micarte 
Div., Trafford, Pa. . 

Ohmoid Wilmington 4 Specialty Co., East 
he ey me 

Panelyte Panelyte Corp., rc Park Ave., New York 

National Vulcanized Fibre Co., Wilming- 

ton, Del. 

Speuldite Spaulding Fibre Co. 313 Wheeler St., 
Tonewenda, N. 
N. Y. office: 484 Broome St. 

Synthane Synthene Corp., Oaks, Pa. 


Taylor over Fibre a Norristown, Pa. 
Y. office: 9O West St. 


Textolite Generel Electric Co., Plastics Dept., 1 Plas- 
tics Ave., Pittsfi field, Mass. 
Ucinite United-Carr Fastener Corp., 31 Ames St., 


Cambridge, Mass. 


Phenol-Formaldehyde Cast Resins 


Bakelite Bakelite Corp., 247 Park Ave., New York 
Catelin Catalin Corp., 1 Park Ave.,, New York 
Gemstone A. Knoedier Co., Lancaster, Pa. 
Marblette Merbiette Com. ye 21 30th St., Long 
Island City, N 
Monsanto Plastics Div., ES Chemical Co., 
CP. Springfield, Mass 
N. Y. office: 30 Rockefeller Plaza 


Phenol-Furfural Resins 


Durite Durite Plastics, 5010 Summerdale Ave. 
(near Roosevelt Bivd.), Philadelphia, Pa. 


Urea-Formaldehyde Molding Compounds 


Bakelite Bakelite Corp., 247 Park Ave., New York 
Beetle Beetle Products Div., American Cyanamid 
Co., 30 Rockefeller Pl., New York 
Plaskon Plaskon Co., Inc., 2112 Sylvan Ave., 
Toledo, Ohio 
N. Y. office: 41 E. 42nd St. 


Urea-Formaldehyde Laminated Products 


Beetle Beetle Products Div., American Cyanamid 
Co., 30 Rockefeller Pl., New York 


Formica Formica Insulation Co., 4671 Spring Grove 
Ave., Cincinnati, 

Insurok Richardson Co., 2707 Loke St, Melrose 
Park one tT} 

Micarta Westinghouse [ & Mfg. Co., Micarte 
Div., Trafford, P. 


Aniline-Formaldehyde Rede 


Cibanite Ciba Co., Inc., 627 Greenwich, N. Y. C. 

Viny! Resins 

Alvar ipsttem Pred Products Com. 350 Fifth Ave. 
New N. 


Butacite E. |. du Pont de Nemours & Co., Inc., 10th 
and Market Sts., Wilmington, Del. 
Butvar. a hh od Prods. Co., 350 Sth Ave 


Formvar Do. 


Do. 
Vinylite Carbide & Carbon Chemicels Corp., 30 E 
42nd St., New York, N. 


Acrylate and Methacrylate Resins 


Crystalite “ns com- Rdhm & Haas Co., Inc 
nd) 222 W. Washington 
Sauere, Philedelphic 
Lucite (Molding com. E. |. du Pont de Nemours 
pound & cast & Co., Inc., Plastics 
resin) Dept., 626 Schuyler 
Ave., Arlington, N. J 
N. ¥. office: 350 

Fifth Ave. 


Plexiglas (Cast resin) a» » & Hees Co., Inc., 
WwW. Washington 
fen Philedelphie 
Styrene Resins 


Bakelite Bakelite Corp., 247 Park Ave., New York 
Styron Dow Chemical Co.. Midland, Miich. 


Shellac Compounds 

Compo- Compo-Site, Inc., 207 Astor St., Newerk 
Site N. J 

Harvite 

Lacanite 


Siemon Co., Bridgeport, Conn 
N. Y. office: 145 Varick St. 
Consolidated Molded Products Corp 
1938 Modern St., Scranton, Pa. 
N. Y. office: 1776 B’ wey 
T. F. Butterfield, Inc., 58 Rubber St., Neuge- 
tuck, Conn 
N. Y. office: 303 Fifth Ave. 
Waterbury Button Co., Waterbury, Conn 
N. Y. office: 1133 Bway 


Cold Molded—Bituminous Type 


(Non-Refractory) 
Aico American Insulator Corp., New Freedom 
4. 
N. Y. office: 101 Park Ave 
Amerine Do. 
(phe- 
nolic) 


Ceteec~- Generel Electric Co., Plastics Dept., 1 
lion-Re- Plastics Ave., Pittsfield, Mass 


Ebrok Richardson Co., 2707 Lake St., 
Park (Chicago), II! 
N. Y. office: 75 West St 


Melrose 


Gummon Cote Mfg. Co., Wallington Rd., Ger- 
e 
Okon American Hard Rubber Co., 11 Mercer St 
New York 
Thermo- Cutler-Hammer, Inc., 1333 W.St. Paul Ave., 
plex Milwaukee, Wis 


N. Y. office: 8 W. 40th St. 


Cold Molded—Ceramic Type (Refractory) 


Aico -5 
2. 
Alphide eo Plastics Corp., 106 B’ way, Jersey 
ity 
Cetec- General Electric Co., Plastics Dept., 1 
Refrac- Plastics Ave., Pittsfield, Mass 
tory 
Coltstone Colt’s Patent Fire Arms Mig. Co., 1935 
Van Dyke Ave., Hartford, Conn 
N. Y. office: 20 Vesey St 
Hemit Garfield Mfg. Co., Wallington Rd., Ger- 
field, N. J. 


American Insulator Corp., New Freedom 


Rubber Derivatives and Rubber-like Resins 


Amerite Aqueous dis- American Anode, Inc., 


persion Akron, Ohio 


Corprene Synthetic rub- Armstrong Cork Products 
ber with Co., Liberty St., Lan- 
ground cork caster, Pa 

Flemenol Vinyl chloride General Electric Co., 
resin 1 River Rd., Schenec- 

tady, N. Y. 

Kogene Synthetic elastic B. F. Goodrich Co., 
454 S. Main St, 
Akron, Ohio 

Koroseal Vinyl chloride Do. 
resin 

Marbo Chlorineted Mateo Products Corp., 
rubber E. Ohio St., 

, il. 

Marbon Do. 


E. 1. du Pont de Nemours 
& Co., Inc., 10th end 
Market hana Wilming- 

ton, Del 

y Y. office: 350 Filth 


ve. 


Neoprene Chioroprene 


Pliofilm Rubber hydro- Gepdveee Te & Rubber 
chloride Inc., 1400 Cart 
ane Se Akron 
Ohio 
N. Y¥. office: 600 W 
58th St 
Pliotorm Modified isom- Do 
erized rub- 
ber 
Pliolite Do Do 
Resistoflex Polyvinyl alco- Resistoflex Corp., Dover 
PVA hol tubing N - 
Thiokol Organic poly- Thiokol Corp., 780 N 
sulfide Clinton Ave., Trenton 
N. J 
Tornesit Chliorineted Hercules Powder Co., 
rubber 799 Market St. Wil- 
mington, Del 
Y. office 20 £ 
40th >t 
Hard Rubber 
Ace American Hard Rubber Co., 11 Mercer 
St.. New York, N. Y. 
Luzerne Langmne Rubber Co., Dewey St., Trenton 
J 
Rub-tex Richardson Co., 2707 Lake St.. Melrose 
Park (Chicago), III. 
N. Y. office: 75 West St 
—— Joseph Stokes Rubber Co., 322 Webste: 
St., Trenton, N. J 
_— Vulcanized Rubber Co., 2 E. 29th 
New York, N. Y 
Casein 
Ameroid American Plastics Corp., 50 Union Square 
New York, N. Y 
Gale George Morrell Corp., Muskegon Hts 
Mich. 
Galorn 
Ethylcellulose 
Ethocel Dow Chemica! Co., 919 Jeflerson Ave 
Midlend, Mich 
—-__ Hercules Powder Co., FAP Marker 
Wilmington, Del 


N. Y. office: 20 E. 40th St 


Cellulose Acetate 


Bakelite Bakelite Corp., 247 Park Ave. New York 
Lumerith Celluloid Corp., 10 E. 40th St. New 
York, N. Y. 
Masuron John W Masury & Son, 50 Jay St., Brook 
N. ¥ 


lyn A‘ 
Monsento Plastics Div., Monsanto Chemica! Co 
C.A. Springheld, Mass 
Y. office: 30 Rockefeller Plaza 
Nixonite mad Nitretion Works, Nixon, N. J 
Plestacele £. |. du Pont de Nemours & Co., Inc 
Plastics Dept., 626 Schuyler Ave 
Arlington, N. J 
N. Y. office: 350 Fifth Ave 
Tenite Tennessee Eastman Corp., Kingsport, Tenn 
N. Y. office: Room 4105, 10 E. 40th S 
Hercules Powder Co., 999 Market St 
Wilmington, Del 





Cellulose Acetate Butyrate 


Tenite li Tennessee Eastman Corp., Kingsport, Tenn 


Cellulose Nitrate (Pyroxylin) 


Celluloid Celluloid Corp., 10 E. 40th St, New 
York, N. Y. 
Monsanto Plastics Div., Monsanto Chemical Co 
C.N, Springfield, Mass 


N. Y. office: 30 Rockefeller Plaze 
Nixonoid Nixon Nitration Works, Nixon, N. J 
Pyralin E. |. du Pont de Nemours & Co., in 


Plastics Dept., 626 Schuyler Ave 
Arlington, N. J 
N. Y. office: 350 Filth Ave 


Coumarone-indene Resins 


Cuma: Berrett Co., 40 Rector St., New York 
N. Y. 
Neville Neville Co., Neville Island Post Office 
Resin i teenies Pe 


Lignin Plastics 


Benaloid = Uncured Masonire Corp., Leurel 
lignin sheets Miss 
Benalite Cured Do 


lignin sheets 
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Apne 


Varnish and Lecquer Resins 
Trade Neme Composition Manufacturer 
999 Market St., Wi 
mington, Del. 
Aayloid § Acrylic Resinous gp wg 
W. Wash 
BLY: cine 


Aero titer i tne! 
Rebates Aly’ 


Ambeiite Laminetings 


flr: 


: 


PRE EREH ET CER EF RRRE EE 


PRT E 


Phenolic 

Alkyd emulsion 

Chlorinated di- 
pheny! 


Phenolic 


vaanpioted co- 
ubotemelide- 
hyde 


Alkyd 
Alkyd 


Phenolic 

Alkyd 

Girowel- atte 
ic anhydride 


Alkyd 


Hydrogensted 
Sa aie 


tate 
Rosin-glycero! 
Esterified  co- 
pals 
Alkyd end phe- 
nolic 
Alkyd, phe- 
nolic, « nd 
uree - formel- 
Alkyd 
Phenolic 


Rosin-glycero! 
Phenolic 
Alkyd 


Terpinene ma- 
eic anhy- 
rid 


dride 
Phenolic 


Saquere, Philedelphie 
Do. 
Do. 
Do. 
Chemical Co., 
1700 S. Qnd St., St. 
Louis, Mo. 
Perk A ’ ven 
Chemicals, inc., 
601 Woodwerd Hts 
Bivd., Detroit, Mich 
Do. 
Do. 
Do. 
Do. 
Beetle Bay Div. 


cals Inc. ny N 
Peon ‘Skene Coro. 
ve 
Long |sland City, N. y’ 
Makelot p., 262 
Washington St., Bos- 
$. 
Electric Co., 
Conn. 


geport, 
Heresies Cowen Co., 
999 Market St., 


net Wil- 
mington, 

J._D. Lewis 
Traverse ". = *-. 


teigtholdChenicly Inc., 
oodwerd His. 
1 ir {Detro Ach, 
ewis, inc 
Traverse St., Ss... 
dence, R. |. 
Makelot Corp., 262 
Washington St., Bos- 
ton, Mass. 


Ca Ch Co., 
ae om 
mi Chemical Corp., 


1017 Forty-fourthAve., 
en City, N. ¥Y 


ton, 
General 
Brid 


ty Co 
Goo Marker Se, Wii. 
‘gor me Cngrices re. 
Rockefeller Pi.. 
New York, N. Y 


Ulormite Laminatin 
demyde resin 
Vinsol Modified rosin 
Vinylite = Viny/ resin 
Miscellaneous Plastics 
Abopon  Boro-phosphate 
Acwalite § Pyroxylin 
Adheso = Synthetic wex 
Wax 
Amersy = Pyroxylin 
Aseih’ De. 
Aquaresin Cho! bori- 
Arcolite Phones 
Artt«~¥~ Pyroxylin 
Zen 
Beetieware Ures moldings 
Bonnyware Ures moldings 
Carterite Resin pulp 
molding com- 
Celastic —— box 
Cellanite Phenolic lami- 
nated 
Celeron Phenolic _im- 
egnated 
fabric 
Cellophane Regenerated 
cellulose 
wrapping 
Cellulak Shellec r- 
laminate 
tubing 
Cel -O- Acetate-coated 
Glass wire screen 
Charmow Cellulose 
acetate 
Cibanoid = Urea-formalde- 
hyde resin 
Clair de Cellulose 
Lune acetate 
Clearsite Cellulose ace- 
tate contein- 
ers 
Colasta Phenolic, etc. 
Colfite Graphited lami- 
nate 
Colttock Phenolic 
Crystelex Methacrylate 
denture com- 
pound 
Ethofoil Coeetaloce 
Piectes Celluioreo- 
trate lacquer 
Flexoresin Glycol and gly- 
fervi pht 
Flexowax etic 
Gemlotd Smet we 
cellulose 
acetate 
Glycene = Alkyd denture 
H-Seale Synthetic pear! 
essence 
Helowex  Chiorinated 
lenes 
Haskelite - 
ed with phe- 
nolic resin 
Haves Phenolic-asbes- 
tos 
Hemco- Urea moldings 
were 
Hercose Cellulose 
AP = o 
€ 
Herculoid Cellulose 
nitrate 
Hycoloid Cellulose ni- 
trate contein- 
ers 
Hydro- Water soluble 
resin A resin 
Inceloid peck- 
aging material 


Resinous 
Crocicel Co ae S20 W 
Wi a 


ia toe Co., 
ne Wil- 


Careide& Carbon Chen 
icals 30 «CE. 
42nd St., oh. York 


Cys hrs Products Ge. ses: - 
| 48 
~ York 


Gives Prod 
148 Lofeyette St SON'S 
ey" Co 10 E. 
40th St P, York 


Do. 

Glyco Products Co. Inc., 
148 Lafayette St.,N. Y. 

Consolidated Molded 
Products Corp., 1938 
prodere St., Scranton, 
a. 

a -  § Corp., 10 E. 
40th St. New York 

Beetle Products Div. 
American _Cyanamid 

.. Resmeene’ 

Pl., New York, N 

Reynolds Molded Pes: 


tics, Div., Reynolds 
core Co., Jackson, 

Dispersion Products, 
Needham Hts., Mass. 

Celastic Corp., Arling- 
ton, N. J. 

Continentel Diamond 
Fibre Co., Newark, Del. 

Continental Diamond 
neve Co., Newark, 

el. 

E. |. du Pont de Nemours 
& Co., Inc., 1 
Market Sts., Wilming- 
ton, De 

Continental Diamond 
nore Co., Newark, 

Acetol Praduens, Inc., 
New York, N. Y 


Consens Corp., 10 E. 
my Oth St., New York 


Cameo Corp., 10 E. 
h St. New York 
sacieas Tube & Con- 
ror Co., Newark, 


Specialty Insulation Mfg. 
Co., 55 Senter Aes. 
Hoosick Falls, 

Formica dehy SS. 
Cincinnati, Ohio 

Colt’s Patent Fire Arms 
Mfg. Co., 1935 Van 
Dre Ave., Hartford, 


Detroit | Dental Mfg. Co., 
pra 2 St., Detroit, 


a. Pista Co., Mid- 
land, Mich. 

Plastics Div., Monsanto 

Chem. Co., Springfield, 


Mass. 

Glyco Products Co., 148 
Lafayette St, New 
York 


Do 
Gemloid Corp., 425 


Fourth Ave., New 
York, N. Y. 
ee Corp., 247 Park 
ew York 
Celluloid Corp., 10 E. 
40th New York 
Halowex “Corp., 247 
Park Ave., New York 


Haskelite Mfg. Co., 208 
. Washington St., 
Chicago, lil. 


— orm E. New- 
| 1934 
Bryan Ee Ave., Brid ridge- 
port, Conn 
Hercules Powder Co., 
999 Market i= Wil: 
a Ng 
Do. 


Hygienic Tube & Con- 
teiner Co., Newark, 


N. J. 
Glyco Products Co., 148 
Letevette St., ew 


American Products Mfg. 
re New Ovleens, 


Ivaleur Pyroxylin 

Kodaloid Cellulose ni- 
trete 

Kodapek Cellulose ace- 
tete 

Leuxite Urea-formaide- 

- zinc 
le. res- 
in for ply- 

Lucitone Methacrylate 
denture com- 

Lumarith Cellulose ace- 

Protec- tate paeckaeg- 

toid ing material 

Luxene Phenolic den- 
ture 

Maizite Alcohol  solu- 
ble protein 

Melocol Polyamide for- 
maldehyde 

Melopas Do. 

Micabond Bonded mica 

Micanite Mica 

Micoid Phenolic lami- 
nated 

Nevillac Phenol-indene 
coumerone 

Nevillite = Hydrocarbon 

Norbo Phenolic resin 

Parkwood Acetete - im- 
pregnated 
woven veneer 

Parkwood- Phenolic. or 

Texto- uree-impreg- 

lite nated woven 
veneer 

Plexigum Acrylic resin 
for laminated 
glass 

Primal Acrylic resin 
for leather 
finishes 

Protecto Cellulose ace- 
tate box toe 
material 

Proxyl Pyroxylin den- 
ture 

Prystal Cast phenolic 
(clear) 

Resisto Pyroxylin box 
toe material 

Resovin Vinyl denture 

Revolite Cloth impreg- 
nated with 
ohenolic res- 
in 

Reziwood Phenolic lami- 
nated wood 

Rheolan Thermoplastic 
pitch-like 
solid 

RHonite Urea resin 

RHoplex Acrylic resin 
for textile 
finishes 

Safety Cellulose ace- 

Samson tate film base 

Samson Pyroxylin film 
se 

Sundora Cellulose ace- 
tete 

Syiphwrap Regenerated 
cellulose 
wrapping 

Tec Cellulose ace- 
tate 

Tego Phenolic resin 
for plywood 

Templus Phenolic mold- 
ing composi- 
tion 

Vernonite Methacrylete 
denture com- 
pound 

Vinal Vinyl acetal 
resin for safe- 
ty gless 

Vinylite X Do. 

Vinylseal = Viny! resin 
seaiing com- 
pou 

Vistanex = Hydrocarbon 
resin 

VuePak Acetate pack- 
aging material 

Vulcoid Phenolic lemi- 

vulcen- 
ized fibre 





Celluloid Corp., 10 E. 
40th New York 


Eastman 
Rochester, N. Y. 
Do. 


F. Laucks, Inc.. 116 S. 
er St., Lockport, 


L. D. Caulk Co., Milford, 
Del. 


Celluloid Corp., 10 E. 
40th St., New York 


Bakelite Corp., 247 Park 


ve., New York 
Prolamine fom. Inc., 
vont E. 42nd St., New 


Yor 

Ciba a Inc., 627 
Greenwich St., New 
York 


Continents! Diamond Fi- 

bre Co., Newark, Del. 
Mica Insulator Co., 200 
_ St., New York 


Neville Co., 
Island Post 
Pittsburgh, Pa. 


0. 
Bakelite Corp., 247 Park 
ve. New York 
Parkwood Corp., Leo- 
minster, Mass. 


Neville 
Office, 


General Electric Co., 
Plastics Dept., 1 Plastics 
Ave., Pittsfield, Mass. 


Réhm & Haas Co., Inc., 
222 W. Washington 
Square, Philedelphie 

Rdhm & Haas Co., Inc., 
222 W. Washington 
Squere, Philadelphia. 

Celluloid Corp., 10 E. 
40th St., New York, 


N. Y. 
Lee S. Smith & Son Mfg 


Co., 7325 Pa. Ave., 
Pittsburgh, Pa 
Catalin Corp., 1 Park 
Ave., New York 
Celluloid Corp., 10 E 
40th St., New York 


S. S. White Dental Mfg. 
Co., 211 S. 12th St., 
Philadelphia, Pa. 

Zapon Div., Atles Pow- 
der Co., Stamford 
Conn. 


Mari- 
Seattle, 


1. F. Laucks Inc., 
time Bidg., 
Wash. 

Glyco Products Co., 148 
Lafayette St., New 
York 

Réhm & Hees Co., Inc., 
2292 W. Washington 
Squere, Philadelphia 
oO. 


Celluloid Corp., 10 E. 
40th St., New York 
Do. 


E. |. du Pont de Nemours 
& Co. Inc., Plastics 
Dept., 626 Schuyler 
Ave., Arlington, N. J 

Sylvania Industrial Corp., 
122 E. 42nd St., New 
York, N. Y 

Tennessee Eastman Corp., 
Kingsport, Tenn. 

Resinous Products & 
Chemical Co., 222 W. 
Washington 
Philadelphie, Pa. 

Bryant Electric Co., 1934 
Weaver Ave., Bridge- 
port, Conn. 

Vernon Benschof Co., 
933 Ridge Ave., Pitts- 
burgh, Pe 

Carbide & Carbon Chen- 
icals Corp., 30 €E. 
42nd St., New York 


Do 
Do 


Advance Solvents & 
Chemical Corp., 245 
Fifth Ave., New York 

Monsanto Chemical Co., 


Springfield, Mass. 
Continental Diemond 
ig Co., Newerk, 
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TURERS AND 


CAL INDEX OF ALL 


ADDRESSES 


Advertisers are listed in bold-face type and the numerals immediately follow- 
ing addresses indicate the page numbers on which their advertisements appear. 
For further information, refer to advertising pages or write advertisers direct 





A 


A. J. & K. Co., Inc., 50 W. 17 St., New York, N. Y. 
Abbé Engineering Co., 50 Church ., . ws S. 
Abbe, Inc., Paul O., Little Falls, N. ¥. 


Abel, Frank J., 128 W. 24 St., New York, N. Y. 
Ability Mold & Die Works, 2805 N. Pulaski Rd., 
Chicago, Ill. 


i puch —s Corp., 120 Nassau St., Brooklyn, 

Ace Plastic P ed Corp., 476 Jefferson St., 
Brooklyn, N. 

Ace Tool Co., 532 ‘Mulberry St., Newark, N. J. 

Achorn Steel Co., 351 Congress St., Boston, Mass. 

Ackerman-Gould Corp., 92 Bleecker, N. Y. C.—-389 


Ackerman Rubber & Plastic Molding Co., 986 
E. 200 St., Cleveland, Ohio 
Adamson Machine Co., 700 Carroll St., Akron, O. 


Advance Molding Corp., 54 W. 21 St., N. Y. C. 
Advance — ex! & Chemical Corp., '245 5th Ave., 
New York, N. 
—— & Son, ‘a 


oe 
Alden Products Co., 715 Center, Brockton, Mass. 
Aldrich Pump Co., 7 Pine St., Allentown, Pa. 
Alesite Corp., 30 W. 15 St., New York, N. Y. 
Allied Plastics Corp., 6243 S. Manhattan P1., Los 


500 Whitehead Rd., Trenton, 


Angeles, Cal 
‘ae Mfg. Co., 1126 S. 70 St., Milwaukee, 
is 
Alloy Fabricators, Inc., Lister Ave. & Chapel St., 
Newark, 


Aluminum Co. of Am., Gulf Bldg., Pittsburgh, Pa. 

American Air Filter Co., 200 Central Ave., Louis- 
ville, Ky. 

American Aniline Products, Inc., 50 Union Square 
E., New York, N. Y. 

American Brass Co., 

Bh roring 2 Waterbury, Conn.—325 

ann a-Briiish Caemical Supplies, Inc., 180 
Madison Ave., New Yor, N N. Y—i83 

American Broach & Machine Co., 
Bivd., Ann Arbor, Mich. 

American Cellulose Co., Pendleton Pike & King- 
man Dr., Indianapolis, Ind. 

American Cyanamid & Chemical oop, 30 Rocke- 
feller Plaza, New York, N. Y. 738 

American Engineering Co., 2446 y a Ave., 
Philadelphia, Pa. 

American Hard Rubber Co. 11 Mercer, N. Y. C. 

Americaa Haraware Corp , New Britain Conn. —231 

American Insulator Corp., 1930 Main St., New 
Freedom, Pa.—253 

American pars Co., 
cisco, Cal.—281 

American Nickeloid Corp., 

American Phenolic Corp., 
Chicago, Il. 

American ee Corp., 50 Union Square, New 
York, N. Y. 

American Settae Mfg. Co., 
Orleans, La 

American Pyroxylin Co., Arlington, N. J. 

American Rolling Mill Co., 1936 Armco Ave., 
Middletown, Ohio 

American Rotary Tools Co., Inc., 44 Whitehall, 
New York, N. Y.—-393 

American Screw Co., Proviience, R. I.—231 

American ee "® Refining Co., 120 Bway., 
New York, 

American ey | ES Corp., Ind. 

American Steam Pump Co., Ave., 
Battle Creek, Mich. 

American Well Works, 218 N. Bway., Aurora, III. 

American Woodfiour Co., Inc., 100 Gold St., N. Y. C 

Amos-Thompson Co-p., Eiiaburg, Ind.—283 

Ams Machine Co., City Line, Bridgeport, Conn. 


American Metal Hose Branch, 


Ty Ww. Huron 


16 & Vermont, San Fran- 


Box 127, Peru, Ill. 


1250 W. Van Buren St., 


8131 Oleander, New 


Evansville, 
205 Capital 


Anchor Cap & Closure Corp., 22 Queens St., Long 
Island City, N. Y. 

Apollo Metal Works, LaSalle, Ill. 

Armstrong Cork Products Co., Closure Div., 


1935 Barnes St., L -ancaster Pa. 
Art Plastic Co., 33-22 57 St., Woodside, N. Y. 
a Attleboro Mfrs. be inc., Attleboro, Mass. 


New York, N. ¥ 


Athol Mig. Co., 120 E. 41 St., 
2730 net 


Atlantic Plastic & Metal Parts Co., 
Ave., Cleveland, Ohio 

Atlantic Pyroxylin Waste Co., Arlington, N. J. 

Atlas Powder Co., Wilmington, Del. 

Atlas Powder Co., Zapon Div., Stamford, Conn. 


— ams Co., ‘1860 N. Pitcher St., Kalamazoo, 

ich. 

Atlas Tool Works, 215 River St., Bridgeport, 
Conn.—-387 


Atlas Valve Co . South & Jefferson, Newark, N. J. 


Auburn Button Works, Inc., 1930 Canova Ave., 
Auburn, N. Y.—259 

Augat Machine & Teel Co., A. A., 49 Railroad 
Ave., Attleboro, Mass. 

Automatic Molded Prods. Co., 40-35 21 St., 
Long Island City, N. Y. 

Aurelio Tanzi Eng. Co., 430 Jefferson, Brooklyn, 


N. Y. 
Avery Drilling Machine Co., 25 E. 3, Cinn., O. 


Babcock & Wilcox Co., 85 Liberty, N. Y. 

Bachmann Bros, Inc., 1420 E. Erie ong 
delphia, Pa. 

Baff Mfg. Co., N. Arlington, N. J. 

— Meter Co., 1052 Ivanhoe Rd., Cleveland, 

10 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

85 88 


Cc 


Phila- 


Inc., Manchester, Conn. 

120 Broadway, N. Y. C 

J. T., Phillipsburg, N. J 
1000 Hess Ave., Saginaw, 


Bakelite-Rogers Co., 
Baker Castor Oil Co., 
Baker Chemical Co., 
Baker Perkins Inc., 
Mich.—362 
Baldwin Laboratories, Inc., Main, Saeger Town, Pa. 
ee Pee at Corp., ‘Paschall P. O., Philadel- 
Pp —3 
Ball & Jewel, 20 Franklin, Brooklyn, N. Y.-379 
Ballard Plastics Corp., "5300 14 Ave. N. . 
Seattle, Wash. 
Barber-Coleman Co., 229 Loomis, Rockford, Ill 
Barber Co., Inc., 1600 Arch St., Philadelphia, Pa. 
Barco Mfg. Co., 1801 Winnemac Ave., Chicago, 


Barnes Corp., John S., 307 S. Water, Rockford, 
Ill. 


Barrett Co., 40 Rector St., New York, N. Y 

Bay Mfg. Co., Division of Electric Auto Light Co., 
Bay City, Mich. 

Bay State Molding Co., 
Boston, Mass. 

Beach-Russ Co., 


1189 Dorchester Ave., 


50 Church St., New York, N. ¥ 


Bead Chain Mfg. Co., 132 Mt. Grove St., Bridge- 
port, Conn.—283 

Beck, Koller & Co., Inc., 601 Woodward Heights 
Bivd., Detroit, Mich. (changed to Reichhold 


Chemicals, Inc.) 

Beck Machine Co., Chas., 
phia, Pa. 

Becker, Moore & Co., Inc., 50 Bridge St., No. 
Tonawands, N. Y.—-183 

Beetle Prods. Division of American Cyanamid Co., 


414 N. 13 St., Philadel- 


30 Rockefeller Plaza, New York, N. Y.—-74-75 
Belmont Molded Plastics, Inc., 400 Pike, Cin 
cinnati, Ohio 


Berkander, Geo. F., 891 Broad, Providence, R. I 
Berylhum Corp. of Pa., Reading, Pa. 
Berry Tool & Machine Corp., Erie, Pa 
Bethlehem Steel Co., Bethlehem, Pa 
Binney & Smith Co., 41 E. 42 St., 


N 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa.—-369 

Black & Decker Mfg. Co., 

re., Towson, Md 

2024 Farmers Bank Bidg., 


New York, 


The, 720 Pennsylvania 


Blaw-Knox Co., Pitts 
burgh, Pa. 

Bliss Co., E. W., 53 St. & 2 Ave., 

Bodine Corp., Bridgeport, Conn 

Boonton —s Co., 42 Thomason St., 


Brooklyn, N. ¥ 

Boonton, 

Boston Woven Hose & Rubber Co., 29 Hampshire 
$t., Boston, Mass 

Bowen Mills, Inc., Pawtucket, R. I 

Brandywine Fiber Prods. Co., E. Walnut at 14 St 
Wilmington, Del 

Brass Goods Mfg. Co., 345 Eldert St., Brooklyn, 
ee 

Breeze Corp., 38 S. 6 St., Newark, 

= eport Molded Prods, Inc., 

Bridgeport, Conn.—-289 


300 hayrtie Ave., 


Bridgeport Safety Emery Wheel Co., 1295 W 
Broad St., Bridgeport, Conn 

Brigham, Richard B., 4246 Vermaas Ave., Toledo, 
Ohio 


Brill-Monfort Co., Inc., 77 Washington Ave., 
Brooklyn, N. Y. 

Bristol Co., Griggs & Kelsey Sts., Waterbury, Conn 

Brockton Machine Co., Brockton, Mass. 

Brockton Tool Co., Brockton, Mass. 

Brown Co., 420 Lex. Ave, N. Y. C. 

Brown Instrument Co., 4494 Wayne Ave., 
delphia, Pa. 

Browne & Sharpe Mfg. Co, 235 Promenade St 
Providence, R. I 


Phila- 


Bryant Electric Co., Hemco Plastics Div., 1934 


feaver Ave., Bridgeport, Conn 
Buffalo Foundry & Machine Works, 43 Winchester 
Ave., Buffalo, N. Y. 
Bull Electric Products Co., 7610 Jos. Camp 
Ave., troit, Mich. 
Bullard Co., Canfield Ave., Bridge t, or 
Burnet Co., 100 Gold St., New Yor 
Burr Chromium Co., Inc., 12 Ames, * Mass 
Burroughs Eng. Ce 31 Clinton St., Newark, N. J. 


. F., 58 Rubber St., Naugatuck, 


C 


Inc., Samuel, 141 Milk St., Boston, Mass. 
77 Franklin, Boston, Mass. 
Inc., Bound Brook, N. J. 
39 Gramatan Ave., Mt. 


Butterfield, Inc., 
Conn.— 267 


Cabot, 
Cabot, Inc., G. L. 
Calico Chemical Co., 
Caldwell Products, Inc., 


Vernon, N. Y. 

California Plastic Molding Co., 1702 EB. 61, Los 
Angeles, Cal 

Cambridge Instrument Co. Inc., aes Grand 
Central Term., New York, k, N.Y 

Cameron Can Machinery Co., Ty nN Ashland 


Ave., Chicago, Ill. 
Camillus ey Co., 245 5th Ave., N. Y¥. C. 
Cappus Engineering Co., Worcester, Mass. 
Carbide & ashen Chemicals ou. .. Vinylite Div., 
30 E. 42 St., New York, N. -insert 66-67 
Carbondale Mach. Co., N. sae, ‘Carbondale, Pa. 
Carborundum Co., Niagara Falls, N. Y 
Cadinal Corp., Evansville, Ind.-227 
Cadey Co., Philip, 1935 Easton Bivd., 
Cincinnati, Ohio 
Carpenter 4 Co., L. E., 
Newark, N. J. 
Carpenter Steel Co., 125 W. Bern St., Reading, Pa. 


Lockland, 


444 Frelinghuysen Ave., 


~335 
Carver, Fred S., 345 Hudson, N. Y. C.—351 
Cash Co., A. W., 18 at Eldorado Sts., Decatur, Ill 
Castaing, C. K., Stony Brook, L. l., N. ¥ 
Catalin Corp., 1 Park Ave., N. Y. C.-57-64 
Cavagnaro, ‘ohn L., 500 South 5 St., Harrison, 


N. J.—3 
Colluipia Corp., 10 E. 40 St., New York, N. Y.--71 
Chambersbur Eng Co., Chambersburg. Pa. 
Chandler Products Co., Euclid, Ohi —-231 
Chase Brass & Copper "Co : 236 Grand, Waterbury, 
Conn 
Chase & Co., L. C., 29055 
Chemical & Pigment Co., 


New York, N. ¥ 
Helena 5St., 


Ave., 
Inc., 6401 St. 


Baltimore, Md 
ner “we - Button & Buckle Co., 307 W. Van Buren 
, Chicago, Il. 
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